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(57) Abstract: Cyanopyrrolidine derivatives repre- 
sented by the general formula (1) or pharmaceutically 
acceptable salts thereof: (1) wherein R 1 is halogeno, 
hydroxyl, or the like, and R 2 is hydrogen, halogeno, or 
the like, or alternatively R 1 and R 2 are united to form 
oxo, hydroxy imino, or the like; R 3 and R 4 are each 
( 1 ) hydrogen, halogeno, or the like, or alternatively R 3 and 

R 4 are united to form oxo, hydroxyimino, or the like; 
X is oxygen or sulfur, Y. is CR 5 R 6 - (wherein R 5 and 
R 6 are each independently hydrogen, halogeno, or the 
like) or CR^'-CR'R 10 - (wherein R 7 , R 8 , R 9 , and R 10 
are each independently hydrogen, halogeno, or the like, 
or alternatively R 7 and R 9 together with the carbon atoms adjacent thereto form C« cycloalkyl or the like); and Z is hydrogen, C H0 
alkyl, or the like, or alternatively Y and Z together with the nitrogen atom adjacent thereto form cyclic Cmo amino or the like. 
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s r tr r 4 a* - ic ft o -c * trn^i/^/siijiij^, 

YI4S-CR t R e - (5£*, R 5 &tf R'teH-Xft&fcoT*^ 

tfcli^-CR'R'-CR'R 1 -- (5£4^ R\ R*, R 9 % R 10 !*^ 
- X IS & ft o T * fit IT^ ^ o rism¥4k&7*-tfr. XliR'tR^ 

Z «7Kmm^X«^^l^ 1-10 ©T^^VSteSr^"^* XttY 

z & &&-rz> mmm* 1 1 h t-m\z ft o -c.&st » 2-1 ooi 
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mmm . 

mm 

zt^ZfJ-VlV^y?-?-^. I V (DPPIY) «N*»*> 6 2 #@ Kl^O U >X«T 

10 -ffiTf&S. DPPIV ttffifc ffFKfc MtMUT^O,- s^sr 

*jfi, DPP IV 1$$}]/% zl >Wi^ Zf^-Y-l (GLP-l) . ©ftWfctt^W* C 
gH&j^KlSnfc. o£D, DPPIV « GLP-l ©NJldBHis-AlaOS^^F&in* 
£$rr* GLP-l SJRgflst** i i %>lc» *©^FfiHSfls#** GLP-l g# 

glp-1 o&mmtVT. &mfrt>®<oxv>frm&mft%, mmmmm 
lp-i ©flm*»** ^>7>v>ftmKmLmttm*&mirz>zt&-?%* 2m 

S5T«(Dfittft, jffifflBS©^^©^ HIV C7^;i/X©U>/^^©ilA 
^H#UW5Zlt^a&nTVi*. Ifc-ibT, DPPIV ©E#BU ^^B^ 

***© DPPIV ©H^te, llttllgnj ^&tf^¥^J£#© 

25 Aiwo^uioiBi^iSJc^viTjifflanT*?), *vi dppiv mmz> &&©w 

aUWB*©*#K:J*ffl**lTVi*. t£#oT, DPPIV ©EE#&> -^JMIKM 

uns-c, dppiv BMMAtttbTtt, tfPUv ? >©2Wj>-ee^n^ 

<b£-® (J. Med. Chem. 37, 3969-3976. 1994). #£jrc«tfc£*l&fls£» (Biochem 
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istry 32; 8723-8731. 1993) &2#»&ftTV>*. fcf □ U i?><D 2 {Stffii/T 
S&TW&Zntcifray!! (Arch. Biochem. biophys. 323, 148-152, 1995 ; Bioorg. Me 
d.Che&Lett. 6, 1163-1166, 1996 ; Biocheiistry 38, 11597-11603, 1999) 

10 y tfa U ^i^MMWWtifc DPPIV B&#8H4*:r$"* £ tfcktiJU 
Tfcfcfc*»B©lt&Kfc**fc, *5B3!H\ * (1) 



«#£8c 1-5 <D7)V*r 'J T>S£^f&U 
25 3 1 ~ 5 ©T^WItw-r*, X»R 3 RtfR 4 #-*gK:fco 

1-5 ©7;HrU x^g^MU 

Y«S-CR 6 R 8 -[^> R e RtfR 6 ttm-XttftfcoT3K*IK* ; AO? 
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rt-7h*->*/lrtfcz;KieiX e^>s?^*^*;^z:;wii**r), - CO 

NHR 12 {&*R 12 \Z*mm?X\t- (CH 2 ) ra -R 13 (S*mttfflftl~5 

1 - 5 Oitt7^4Mau< tt^>5?.Wtt*r)' DBfcfft 
*-o&±©£T«»$nTfc i~io ©7;Wp;i/S ; < tt/\n 

£i^&&2~ 1 0 07)W=JHfr&b*} 

XSS:-CR 7 R 8 -CR 9 R 10 - R 7 , R», R 9 RIXR 10 «|W1-X^ 

fcoT**!^ ; Any>ST ; AD^>j|f, ?mm. Ezm§k 1~ 5 ©k Kn 
*v7;v*;ug, pwa^ak M*H~5®7Mm 

—NHR 1 1 «+R l, tt**K^, Ii$tlT%<fcU7i^S, #&£n 

t <fc k u tert - 7 h*->#;i^x;i/g^ u < te^ > ^;M-**># ji, 

fc;US^T)> — CONHR 12 {%*R 12 \tfrmm^X\t- (CH 2 ) m -R 
13 (a*m«S»l^<5£j*U R 13 tt**R^ ^F^^^-J^ xh 
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^ 7K^S. 7s/#;v*-;i^ j^t£u~5© 

«7 1 ~ 5 <Dmvt7)vn**smfr t>tez>m&K>m&nz>- 

5 ?&±omT*mm2nT*>^Ezm%. 5~ i o ©t:->* d7;wi^ ; x«An 

lo z tt**ff? ; xttA >jbc^ *•* K*ft 1 ~ 5 © fc H P^TJl* 
^ ajH^jvafc *;w*:/ha. j&**i~5©7;v*;vif*«* 

«^$nx%<fcv>7x=.;vs, <5^;um, -f >HUMfc -nh 

15 StfK — CONHR 12 {^R 12 »**mTO«- (CH 2 ) m -R 13 (5£*m 
£*R 1 ~ 5 ©«*7/WWB!f IX »4^>^*«*3Rr) ^ 

Da'«ns-r>a±©*"x?wft«*iT%> *v>wn» i ~ i o ©7ji4;i«ft 

20 ^T*\ 

, 75/S, ^^1-5©0^7JV^JVSW-OR 15 (S;+R 1S **R*»1 
- 5 <Dfflt7fr*)\>£* 7$;*)Vtf-)V^)V&^L<\Z'<>V)V&Z™?) 
* 6 *» * D »j^*-ofiU©*TWfc* *vc <fc V»**fc 2-10 ©Ell* 

25 75 /»«Mrr*]«an« s stj to u *:4HW*xtt*©**»fcrt* 

^HH»^Mrt-afrtf>©flA©?gii 
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a (2) 



(2) 



*MM>*vm*K**t* *»»* * (1) X« <2) K:*v>TX** 




C H a -^*a^7^iiny^>»^ XB *®^ wc1,1F * an ** T ** fls 
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c h 2 - D , Z *** 1 ~ 5 © fc K U * 5^7 J Wf 6 & * 

**||©tt©««fcJ:*^ * <D (.2) K*V>TY#- 

*»W©tt©M»lcJ:»i^ 5JC (1) X»5S (2) fc*WTY#- 

SJM!©*©**"*^ * (1) **** (2) ^ ViTY *'" 

CR 5 R 6 - (5£*> R B #**T?*0* R»#jft*R3~6©#R««X^ ! fc7' 

*5BW©tt©«»fc:J:*i, * CD *tt* (2) fc*^ Y #- 

CHECH (CH,) ,]-, -CHtC (CH 3 ) § ]-Xtt-CHCCH (CH.) C 

H 2 cH 3 ]--eso,z * * *'? ' ^ d y v >mm«fXWtomm 

*»W©tt©«*teM ilB*M^WS^«««^5l 

««©*©•*£***♦ mm**?****?**-* i v*mw * - 
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^M^3k -fy^h*">S, tert-^b*->afc ^pypfc!;V* b*'^ 
)Vm> 7?)Vm* 4V7*Mks sec-y^VS, tert-y^S, S^n^/P 

i ~ 5 or ^3 * w a ftm&x-\-mK<D7)\>n * 

, xg^s, y*nt!;vs> -fyyat!;ws, ^ <yy^m sec-y? 1 
fcf, ^d^dWH, ^bn^Wk ~>*o^>^;VS, -S/fpy^/M^ 
s^p'vMrx;]^ y^o^f-JH« i^p^rxjvgfca, g&$n 
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\>*si;u*&*sMk* VMa^ff-Mt* Ki'9u*9*Mb* 

vi--)vm. ys-ovm, *;w;Wk a/i^r^****) tz£<D7)V*m 
***** «fc*nT%*v^x=ywfc <s^/u;v»> -r> 

HU;^ — NHR 1 1 <a«f R 1X »**W^ «ftSnTt)J:V»7x=Mfc S 
**;W*=*»«*>* - CONHR 12 {3+R 12 «*^FXfc- (CH 2 

BMW: D»tfn*-oaJ:0»T?BiianfcK 'J 5W» (**. 
tf, 5-$/7/t£U5»-2~ <^ 5-^hntfU^>-2—T;WS, 5- 
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l-tKn^-l-^^x^H, 4-tKn^>^;VS> 5-fc 

»^^j««cDiwwfc2~ioo7;ver=i^aft**u, 0>i*.tfk-;v 

15 «m^tlT ! b^V^^3~80i/^n7;WPSi:^ «&X«&»m<DS/ 

20 *«t i - 5 <D7)v*)vmRzMmftx\tftmftom& 1 ~ 5 ©7*3*5/* 

7;i/drn;i«©flfi» cne»^^D7;^-^so^ii : ?SADy>M : ?, *m 
*, 75 ys, 7sy*;v^-m 
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if^DA^HS, lf->*P**^;Wfc tfS^P/-^ tf->^P 

&©Ei'?n7;vy-JVS£«'fcU t*«>?P^>x-;i^ tf^P 

£. tf^^P5 i 'fe>iVS^i*©t*e/^P7^->'VS©^ Z.tlb\> s s9U7Mr 

, < sa^/usw*, **ijvu-»*, ^7\/y$w*, bwjswi, 

~ 5 ©7; O R 1 5 R 1 5 'ttlia^ttafrtt***©*** 1 ^ 5 

©7;wra, Tssxfrtf-frtf-jvmv^t^yv)^**?) 
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DPP IV MlStt© Art* & ttR 1 tt>\ O * & H b < < S & 

bV*#, #*K^*5ili:#5&fcfiP£b&*. 

5£ (1) (2) Y#-CH a -T**&*. Ztt, *@l«> 

nTfe<tVi7x^SR^-NHR 11 (^R ll »«^nTt>«J:VitrU^S 
3Wff*UV». £©«*, Ztt, £?£b<tt, ***l~50kl*n*5/ 

t jwvmxxtmmm i ~ 5 07j^+->»&^»-^EUi^ii$n 

T£V>, tt*»4-10©^««««!fb<ttill«7;WV«T!»0, «k0»*b 

< tt, ym&mtmm®. i - 5 © t i* n*->7;wnro» &&**©-osu:t? 
is wianTiVi, i»a«4~i-o©»tt»R7^*JiA k**4~i oaf* 

n7;Wr;WHSb<tt7^>5 L ^T?*0, 3&fc«FSb<tt» tert-7 
(l-hKo+^f^) S/irn^^^atXtt (2-kFn*->-l, 

a (1) Xtt3 (2) fc*V>T, Y*t, ^-CR 5 R 9 - R»#**T 
20 R 6 ^«^$nT ! b^V^^l~10©7;W^«fe«5S:-CR 7 R 8 

• -CR 9 R 10 - (StfU R 8 iR 10 tt7Mn?fc£K R 7 tR 9 *^T^^M^ 
tH!tt&oT^3|l»3'-8©^n7;i/*;l^l*»J^1'*) Ztt 
HXttCH,5W*bV>. 

»£b<tt, Y#, a-CR'R*- R»#**T!*D, R 6 

25 ^fSS^-OR 14 (S*R 14 tt^icl~5©it«Xtt^«TO7^ 

T%>^V^*»3~6©»««l«Xtt5lltt7;^;VST?&*) z# 
**K*T?*tK ±Dff*b<tt, Y#, -CR 5 R 6 - «*. R 6 *?tK^^ 
R 6 ^^3~6©^m^Xtt^7JV^ST^^) Z 
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mmmmiw* t^z^mb<\t. y#-ch[ch (ch 3 ) ,]-, - 

.CH[C (CH 3 ) 8 3-X«-CHCCH (CH 3 ) CH 2 CH 3 ] -X&ZtZ, Z 

& (i) x\tt (2) k:M>t, Y^z^itsSilfttfefc-i^ 
mm*vitmvi7s. ;mx$> o , &&v»wa&tvx&*mx&&- or 15 

^FYGDttlWflMH, T«tt©fiH4fl5*M«x fflttB©rt&^©»«*W(^ HIV 

is au5fe waH£»*©m AttoMfflwutfc* 

&a^©&«>©K*fci/rwu mmmzm^^mmn mm, 
mm> &%wm* mmmw? (ra) ©ate**&B5fc*fcT® , *M' 

h^^>Wc\h^HUM, T-Wft^OHI V©«XKJhlcJ:a, AIDS©TOR 
20 tf»*K:*Efe*Si» WW5±. ^{caS.Wi^ffl^©M'\©^ : £KiH'r§ 

KjTT* HTffl©!R»3W» »^ 

m.m. mm. &wm* mm* xnfr&%v<\t#*mm&zzmQ\s 
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*»wfl5-fr«oa«^ » m o 

»fc**V JfcAfcttU KF*U<tt»l~»l 0 0 0 mg / kg 

4Mt/BT!fcO* J;W£b<fcM910~®2 0 0 mg/kg#fi/BT&D, Z. 

io ns i h i ®xtt»iafc^»Ttt#-r* - titttz. 

R 1 



15 



25 



R 1 



" rr R3 

da V Ra R 4 

(5£4>> X, Y, Z> R 1 , R 2 % R 4 ^ IMEfcRlUT?**. Rate, *>7 

20 2£©ftB2s£a*t\) 

t©j»«ifct3^Ttt, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 

f. GREENE and PETER G. It WU TS»fcB«©*tt**V^Ilfc#fr*ft.- 

x;v7z-^®ti?wsn5Stfe5^^a« ant sat hj?;v 
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iOKit?) z: t^T#So jgjKtUTtt, x*y-;k ^^y-JK 

N-S?^^*^A75 P» ^dd^^X £ tan 1, 

Rb*«7U^*5/*;i/#x;i^©^«»K:J;Dllft««sn**T** 
15 it^mt, y'by^T, (h U 7xx;U*X7^ » /T53?»7A*ftlUIIXttia* 

nn*M, xh7tHP7^ XfOKJKKW-^UfeViWi+Tff 5 £ £#X# 
S. HJ&te 0 ~100"CTfr5 Z. 

[R*S5S;2] 



20 



x R 1 



R1 

R2 



Ra * Ra V 

25 X, Y, Z, R 1 , R 2 , R 3 , R 4 , RaH t&Elcrai;*?**. Rett 
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yyDtf;i/75>, tert-y^;i/75>, 1>i?)V7$.>, H^>y;i/7=X 
7x^W$X ii7x^W5X 2- (MmtfU^;i/7$7) X^U 
75>^©1$75>£! (Z-NH 2 ) WmZLjfc&ft5ZttfT?gZ>. 
dCDEg, Cin?>7S>®^ii^J^V^/&\ SiJtC^S^JnbT'biVic »f 

10 fr5 21i:^T#5. 

^> 7x-M77^ >to s^/-;i/^^§^mtf &ns, £© 

nn£©Rjfcfct -50M00 , CTfT5££#T#£. **>x;i^x;wt^ p-h 
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tt> N, N-^WW^ATS h\ "rYy^uyyy, ztttt>* 

*tf&tt, SJfttt-50~50trt*fx5iIt#Tt3. 
5 [£JSo£3] 

, --Act: - ^Hfe 

Ra R 4 Ra R 4 

10 

X, Yx Z, R 1 , R 2 > RVRVRa, Rb, Rett, tWBfcpgCT 

p-h;WX>^;W*=;W^5/»©Wli«T**ft'&«ltt, Z-NH-Rb ( 
15 Z, RbtttMBfcWDT*.*.) T«*n*flS^«*«V»«»R»*tf5Il 

fc*s*C£5. COIR, «Stl/T**fl2f HJtfA, tert-^h*5/*U^A, 

>«£ffiV>S ^JStt-50~50 , CTfT"5.^^T#^. 
20 ^fcRc^8iS«SlU55StbT^^tt7KmS«tf&tl5^ 

BU^2TR9li/fcJ:3fr*B;Wfc ^n^ft, 3- Wis, * 

x R1 x R1 

Ra V 2=0 Ra R 4 

(5£*, X, Y> Z, R 1 , R 2 , RVR 4 , Ratt, WCKlWCT?**. Rdtt 
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h U X9MV75 >, 5M 7 7a if ;wx^;P75 >S®75 >£XKJ$tBfcfr U £ A 
Z=0 (T^fc H#X«^r h >#) ftfflVi**&tt, ]R8®1»75 

5. 

Rb X - T R2 1— Rd Rb X R2 

Ra R 4 Ra R 4 

(S4», X, Y, Z, R 1 ,R J ,.R 3 v.R 4 v.Ra, Rb, Rdlt IWBfcHUT? 

A, tert-7>*v#U?A, n-WJ^A, U^*A5My7nK*7 
SKW&tffcnS. EJ^fcbTte, N, N-5>*^*;i>A75l** fb 

#5. 
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[£Jfc5£6] 

CONH^ CN R 4 

{5£*> Rett. -C (=X) -Y-NH-Z, Xte-C (=X) -Y-N (R 
b) -Z, Xte-C (=X) -Y-Rc, X«Rb*«1". R^ R 2 , R 
3 , R\ X. Y, Z, RbStfRctt, taiBfclWlCT^S.} 

c ffiViftWiibTWU ^nn^>, *no*;i/A, 1, 

§5. ^fcHOSJiStt, -f S^/-;V^^»UTfe^Vi 0 -50-5 
^aa9f**fsn*. c©Bfc W»tibT^DP^^>, ^nnatokk, l, 2 



R 1 a R1 
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Re, R 1 , R 2 , R\ R 4 > RaH m^zmCH^. R»a, R 2 
a, R 3 a, R 4 a«, *n*HR i ; R 2 - R 8 " R^HI-X^n^nR 1 . R 
2, R 3 > R 4 «&L55*T&5.) 
lfnUv 5 ^©^©^^ gmSO^&^&tfkttS. R'a 
5 ^e,R 4 a©5^1^7Xm*0^> /wfyMz&QyJVtufc, 2u)VW 

,/«*hj 7;v*»J F^^M&ftHJ ftffl^s^* 1 * 
, #dd*;v<a, l, WWx>*©jRfcfcH#l>fc^*lfc 

ft 6 ©£/£«, -50M00'CTff5!lt* 1 T**. 
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e>xC7Afc£©£aA&MM£Ev>5#8^ $>*wa;i'**3'i*fc*** 

*no*PAttKU5>x£Afcm>*Kftn?»» ^DO^^X ^na*;WA 
[Kj£o£8j 



R 1 Ri 



15 




(3;+, RK R 2 > R 3 > R 4 > RcRaB, IWBfcRHre**.) 

l-H-t!nUS»WiWfc. XW*©tt*JBV^ 8t-&EJ&fc:«k97H ? 
:*7S HfrXtt*^^-h#*ttfif*!lfc3&JT**. HJ.WC73 MfcEfctt 

yotf;vx? 1 ;v7S>^©7a>^ 2-x^^*u-X^hU9A, 2-x 

. -60-10(TCTff5J:fc*«T?#*. *fc75 HftBKOWOtl 

tux, i-^>7hU77'j;px7.7 i ;K'X^'»'-i'5v J ;vx7,x^ 

SoSttxjwv&JBvvrfrSEfc*^**- ^° D ^ 
>, ?ap*;vA, l, n, n-^^;w*;ua75 
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f b.7t:FD77X v^*+l->> h;i/X>> »H&X^;W?#*tfSn*. Sift 
»- 50-50*0 Tff 5 H i So 

io B«x^;i#a»*if5ft*. £©R$> tMIMVi-cffdzii*^*, &»© 
i j # A«©fe&itt£* t & wan*. 5o~5o*c-c?r 3 & t * 

15 Wt«, *;w#>ttt^n;W|ft»xxy;WP3^6#6n*JB'&ttiR** 

n77>, ^W,'^DO^>, £PD#;WA» N, ■N-^5 t JV*JI' 
A75h\ h;vx>, »Bftxg t ;W»OE«te88#U*V>iffl»*5*lf5n*. 

20 y^o^X5 t ;W75>«©7S>«, 2-X?;UA^U->^hUC7A> 2- 
5. Jin50R£tt* -50~50-C1?ff "5 £ <h#T#5. 
^7j;i^x;v?nU h\ 7;w#l'x;i/;* h**>:&;t/#x;i/*oU F^£EK 

Sft*. C*l5©K«©*»4:^Ttt» xh7kHn77X X 

no^x £oo*;va, n, n-^5 1 ;u*;va75K, b;i/x>, rax 

3\>k *«©E«lcW4U*Vi»««J»Wf5n*. tn6©RJiK»,. -60-5013 
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R1 R 1 




R 1 * R 2 ; R 3 > R 4 ^ Rett. IWBfcHD-T?**. R-f tt, ***** 

fc-rs^an?**. coor f 3ju*A^*5/;p»tt*©*re**fls*«*** 
$?^-tJ->, ^dd^^x ^nn*M, l, N 

^*vf&n«. ^ne>©sj^tt, -so-BotrtfrS 

flJ©flfcLTJB^£afc7>*X7£EV>fc75 bW£tf£ftS. 

25 n**>, i;nam 1. N, K-*J*?)l>*)\>&7 

5b\ b;vxx ffliim 7-fehxfU;v«©RJKK:H4U»:V^ft«i»>f 

£7> ; EX7£/BV>T75 cn&©»S©*«tl/Ttt 
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5 c oor f *«ixf;pT$§ib^575 y % )v'#-)vm^mmt, &m 

?,^;^>MX^^«mi-§^a:UT^ PROTECTIVE GROUPS IN ORGAN 
IC SYNTHESIS, THEODORA W. GREENE and PETER G. M. WO TS iffcfBm^&S; 

io m^zzttfx-zzo m-mryt-Tx^mrzELmt, 7>^-7tf*x\±7 

•frX VZUU*$>. truuOVVk. N, N-^?Mi^75H, WVX 

>mmmx\%mmT\ o~ioox:<Dumffi®rft?z.ttfxzz>* ttm& 

15 [RJfciiU 0] 



R1 R 1 




20 

(^*, r> v r^, rvr 4 , Ra, Rbit m&zmw&z*) 

t&xzz. m^mttmrnts got *fit hV7Wvw&* p-wwx 
sen, it^jiwio^^sra-rs^ ^Bjanne> 

mm i 

(2S, 4S) -1- (ien-7h*i/*)Vtf-)V) -4-7;^nt!DU^> 
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-2 

Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R) -1- (t 

er t _ ^ h sjp. - ;v) - 4 - 1 H u * tf D U 9 J > - 2 - f-fr 
(6. 8g) fr*> ll&Hf&M 1 - ( 1) OWLWZhZWm&to (4. 5g) 'Sfcfc 

5 . 

##^32 

(2S, 4R) -1- (tert-^b+^WfcyW -4-7;^DtfD'Ji?> 
Tetrahedron Letter 39(10). 1169-1172(1998). (2S, 4S) -1- (t 

io ert-yh^^;vfc;w-4-tHD^^fefou^>-2-^;^>m^9 i ;v 

(500mg) ^6 2iaT§WI«l3- (1) ©W^^Mb^* (370mg) 

(2S, 4R) -2- (7S/*;^-JW) -1- (teit-7h* s s%)V-$-)V 
15 ) -4-fc r ? D^>'tfaU^>©'B-^ 

(2S, 4R) -1- (tert-yh^^;^-;W -4-fc FD^fcnUS? 
>-2-*;^>» (2.31g) l-fcHO^^>VhU7l/-;H7jc^ (1 
.51g) *i?**l3-> (50nL) fcffl»U fcfcTl- (3, 3-^W5/^ 
ot j ;W -3-I?JWM^5MI (2.11g) £ 25X7> : E:;7* (0.6 
20 8mL) £Un*.#t>< D*ft*TIHIU, lBWti^Ufc. K«tt*«£ET»«U # 

*y-^=100: 3-100: 7) T*»SSLT, *fi»*tbT»Bft:^« (2. 19g 
) *#fc. 

25 (2S, 4S)-1-[<2S, ZS) -2-T$;-3-*9-)W>9/'<M 

- 2 - 1/7 J - 4 - 7;^n tfo'j 

(1) (2S, 4S) -2- (7 = y*;V^;W -I" (tert-^^S/*^ 
#-;V) -4-7;i/^atfPUi?>©^ 
###|lTt#S>ftfc (2S, 4S) -1- (Ini-^Y^tDVtfs-M -4 
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-7;i/^DtfDUv ? >-2-*;i/^>m (4. 5g) £7irh-HJ;U (50iL) \zm 
flJU *^Tl-bHo^^>l/hU7y-;H7XfPtl (3.6g), l-(3, 3 
-V*?-)V7z.;zfu}Z)V) -3-JL?)Vtl)V$*M=i h'&&& (4. 5g) £ijp*. 
, i$>o<D#&U SITlWIWtft. 25%7>*x 
5 7* (5mL) £3&n;L, *»T30 8\ asn?30$H*#l/fc. SM^7irh-h'J 

^o7b^7^ mmmm-.^D-y :mm^)v=4 i~i : 5) -cm 
mv-fto mbftttmmz's.ttyttox.* mmmthx^mit^ (4.2g) & 

10 MS(ESI pos.)m/z:255([M+Na] + ), (ESI neg. )m/z:231 (Dhffl"). 

(2) (2S, 4S) -2- (75y*;^-;W -4-7;i/^Dfc!nU> > >^ 

mom 

(2S, 4S) -2- (75/*;^-;W -1- (tert-^h^r">*;i/#=. 
;W -4-7;i/^-DtTniJ>?> (4. 2g) £4Mi£M-> f :t*U-> (45mL) IdB&L 
15 , g£-C2ISIH!»#Ufc& R««tS«ET»»bfc. gB£fcWl'X> (50mL) 

(3. lg) 2:©*l8M*:«i»fii3-rfc^©Kjifi:R:fflVife. 

(3) (2S, 4S) -2- (75 7#;W*x;W - 1-[ (2S, 3S) -2 
20 7;^DtfOU^>©^ 

(2S, 4S) -2- (7^y*;^^;W -4-7;u#ni;DU5?>ittRit 
(2.4gh (2S, 3S) -2- (7;^W-;v^b^>^^-;i/75/) -3 
-*5-)\>*>9>Wi (5. lg) Sfh7kh*a77> (40mL), N, N-~7*^;U# 
;UA75h* (IO1L) \zimu *»Tl-kHa^^>\/hUT % /-^l*3B 
25 (2.6gK 1- (3, 3-^^75y7*nKJW -3 -X^WJ-M^-fS 
Fffitttt (3. 3g), 5?-f V7*ntr;l/X?;P75> (2.5mL) fcin*., ®o<D#i& 

U"> : mm^)V=4 : 1~1 : 4) T*|g3U **fi7 : E;V7:r*fcl'T»B 
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fc** (6. 9g) zmc 

■ MSCESI pos.)m/z:490([M+Na] + ) 0 

(4) (2S, 4S) -2-1/7 J -l-i (2S, 3 S) -2- <7**l/X 

(2S, 4S) - 2- (75y^Jl/fc;W - (2S, 3S) - 2- (7 

)V* ux;m h * ;v^-;i^7 s J ) - 3 - ^ ^jw^ / -r M - 4 - 7 )v* 

D If D U 5> > (6. 9g) ^fh7tHD77> (70mL) &&T« h U 

7^D|« (4.0iL) *#^.5P#H«#Ufc. «»*«BET»»U 

10 , ^^WW7A^D^b^7^ (fiH^tt ; : Bfflfcx^A- 

= 8:1-3: 2) T*I§8U 8^7*^7 7* fcl/T*«fc£*> (6. 2g) § 

MS (ES I pos. ) m/z : 472 ( DJ+Na] + ) . 

(5) (2S, 4S) -1-[(2S, 3S) - 2 -7$ 7 - 3 -*3\>WO* 
15 S4)V]-2-&T/-4-7fr*nVuV&>WMM&et& 

(2S, 4S) -2-5/ry-l-C (2S. 3S) -2- (7MU^h 

^>#;p#x;u7s /) - 3 wo*/-* M - 4 - 7;v^-d tro u ( 

6.2g) ftl, 2— 7£DDX*> (90mL) Kl»tfU ac&T^X^KT £ > (10 
bL) *JTC30a\ SaiT?5»IBHWUfc. *«£*BETaM8U 

20 -7x^;l/X-x;W (lOOmLK fb7th*D77> (50mL), ^DD*M (50iL 
) fcg#U 3Jc»T4Mffltt-^W>' (4. OmL) Jn;Lfc. 4^:1*11^^ 
X^VX-^Tft^Ufc. # 6nfc»*&"> U 7A^D7h^77^ 
(Jin^iK; 7 0D3Jn;1/A : 25%7>^X7tK=40 : 1 : 0.1-25 

: 1 :0. 1) "ZnUVtc. %*>MtW&*9 UWfc)V&\zmffiV> ak»T4Mtttt 
25 _^4ihj-> (4. OmL) in*., JMIfeWU^ D n*)|/ATfft*lfc. MffiT 
«*U *fi»*tbT«MS*« (2.9g) 

MSCESI pos.)m/z:228([M+H] + ) > 250([M+Na] + ), (ESI neg. )m/z:262(Qi+CL]-). 
1 H-NMR(DMS0-d 6l 500MHz) 5 8. 59(3E br s), 5. 54 (IB, br d. J=52. 1Hz), 5. 06 OH, d, 
J=9. 4Hz), 4. 07-3. 77 (3H, m), 2. 55-2. 34 (2ft m), 1. 88 (lft m), 1. 61 (IB. m). 1. 17 (lft ■ 
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), 0. 94 (3a d, J=6. 7Hz), 0. 88 (3H, t, J=7. 3Hz). 
HWJ 2 

(2S, 4S)-1-[(2S, 3 S) -2-75.J-Z-*^)V^>$ J^M 

- 2 - v-7 / - 4 - 7;1>*D £ □ U >%i\rtm&<D&j8, 

5 T#£>ftfc (2S, 4S)-1-[(2S, 3S) -2-7S.S-3- 

^5 i ;j/^>^y-r;W-2T'>Ty-4-7;u^atrD>j^> (o. 5g) &x^/- 

Jl (lmL) Cin*»L,7 t c4 8%^^^ (0. 26mL) <D3L?J-)V ( 

2mL) ^^Sn^.fc. ~g.\Z3L?J-)V (2mL) (3mL) £ftI*.Tmi$U 

Mb&igsMtfc. #e>ftfd&sii&, (i.75mL) icigsiu * 

10 ?febfc2-yu/V-;i/ (14mL) Cin*, Z.tl\Z^>$> (3.5mL) £iB;LT&# 

l&. ^fffiu^^^ixLT, mm*tisTgm4t£V!i (o.28g) 

Anal.calcd for C 11 H 1 ,FN,0-HBr:C,42. 87;1 6. 21;N, 13. 63;Br, 25. 93{F, 6. 16. F 
ound:C, 42..98;H, 6. 26;N, 13. 54;Br, 25. 85;F, 6. 15. 

15 (2S, 4R)-1-[(2S, 3 S) - 2 -7=i J - Z - J ^ )V\ 

- 2 - 1/7 J - 4 - 7)V-*u tf n U 5?>HffiKI[0^fi6 

(1) (2S, 4R) -2- (75/#;i^-;W - l- (\tT\-7Y* s s%)V 

^»J1 (1) t|WI#0^T##^I2T#anfc (2S, 4R) -1- (te 
.20 rt-yh^->*;^-;i/) -4-7;^PtrnU5?>-2-*;W#>R (370mg 
) fr%&&tikft.®hhT%Mtt&® (270ng) Sfcfc. 
MS (ESI pos.)m/z:255 ([M+Na] + ), (ESI neg.)m/z:231([M-H3-). 

(2) (2S, 4R) -2- (73>>;fr;MfcyM -l-[ (2S, 3 S) -2 

25 7;P^Dt!DUi?>0^ 

(2S, 4R) -2- (75y*;^-;W -1- (tert-^h^fciwfe 
;W -4-7)l*U\Zuyif> (260mg) *4M (3mL) KJSSb 
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(2S, 3S) - 2- (7)\,*U-A'*h*$'tJ)\'#-)V7$;) 
)V<>$>m (400mg) %N, N-i^?;i^;|,A75F (5aL) fciit, 
Tl"tHD^^>VhU7*/-;H*ft* (210mg), 1- (3, 
;|/75 7 7n t?;W - 3 -X^/pj&/W«5>«f 5 PUtt (260igK V^D H 
5 ;l/X^>V75> (0.20mL) £iD;L, *o<DJWU tKl«^bf;. 

: R16X?\JW= 1 : : 4) T!fMBU &fi7^7:rX<hLT^fb-&#» 

10 (450mg) 

MS (ESI pos.)m/z:490([M+Na] + ). 

(3) (2S, 4R) -2-">7y-l-[ (2S, 3 S) -2- (7;P*V-n 

jMh^*;i/zH^7s/)-3-^5 1 ;^>^y'f;W-4-7;^DifDU 

15 ftttfflll (4) tWfllO^rttT (2S, 4R) -2- <7§^*;W#X)M - 

i-[ (2S, 3 s) -2- (7;p^-i/-;^h^>'*;i/^x;i/75/) -3-* 

J^)V\-4-7mu\iuVV> (440mg) frS 8fcjgfe7 ; &;i'7 77. 
fcLT5SHfe£to (330mg) 
MS (ES I pos. ) m/z : 47 2 ( [M+Na] + ) . 
20 (4) (2S, 4R) -l-[ (2S, 3 S) - 2 -75 J ~ 

; <i )V\ - 2 - ->7 J - 4 - 7;]/# n if a y s? >&BU£©£i& 

HMOl (5) tTOO^T?(2S, 4R) -2->7/-l-[ (2S..3 
S) -2- (7MI/-;w h^->*Mr;i/75 ;) -3-*3Vl^>*/-f 
;V]-4-7JV*nhioy$?> (320mg) *5*fi»3f5fcUaifl:^« (60mg) 

25 

MS(ESI pos. ) m/z: 228 ([M+H] + ), 250 ( [M+Na] + ), (ESI neg.)m/z:262([M+CL]-). 

(2s, 4S) -2-i/7y-i -[2-[ (5-xhnhfy^>-2— r;v) - 

75 /]x3\>l/75 y37-fe^- 4 -7)V*u fcfn y y>?H >BKfc©£J& 
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(1) (2S, 4S) -2- (75/*;Vfc;W -l-^n ; E7-fe5 1 ;U-4-7 

mmn (2) T#&nfc (2S, 4S) -2-75 y^;v^-;v- 4 - 7 ;v 

^DKDU^>*»* (650ig) §rh7tH'D77> (lOnL) tilU 
5 2-X5 1 ;l/A > ^iJ->^'J7A 0.6g) £iD*.ll$iafflK#Lfc. *#T7*P^7 
-fe3S>K7*CiSF (0. 37mL) *Jq*, 3k?frT?30^ 4aTll^M8B^l/fc. RJKtt 
WDn*H-^^;-> (10: 1, 50mL) fcfcl*., *JTC 16 £jM*kfc. «f 

77>f (JRN&ft ; *00*;1/A : **y-;W40 : 1~25: 1) f^SU l 
10 &7 : E)V7 77>tVXmmfc& i fo (570mg) 

MS (ESI pos.)m/z:275([M+Na] + ),277([M+Na] + )o 

(2) (2S, 4S) -l-7D^7i^;i/-2-^7y-4-7;i^nfc:oU 

(2S, 4S) -2- (7sy*;^-;v) -i-^D^7-fe5 t ;p-4-7;v 

15 ^-ntfPU^> (560mg) §fb7hFn77> (6mL) ICJ8#U »T^*h 
IJ7MDS1 (0.62mL) ftira*, *ftTlW#bfc. EJ6Wc£»ET«8 

y-;V=50: 1-30: 1) THMU «ftH#tUTMIft^« (540mg) 

o 

20 MS (ES I pos. ) m/z : 2 57 ( Qi+Na] + ) , 2 5 9 ( [M+Na] + ) . 

(3) (2S, 4S) -2-->7y-l-[2-[ (5--hntfUv > >-2-'f 
» 7 5 J ] X^;i/7 5 /] TttJU- 4 - H P U W 

ft 

2 -(2-75 7X^;i/75y)- 5 -XhnKU 5>> (580mg) $Th7tHD 
25 (lOmL) fc»j»U 3K»T (2 S, 4S) - 1 -JntTtfJl- 2 

7y-4-7;^ntfPU> > > (250mg) CDfh7tHa77> (2.5mL) 

=50: 1-25: 1) Tf»«Lfc. #Sft£2IS:£x (lmL) fcgflU V 
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W>K (52mg) ©x*y-;i/ (lmL) mtZtaXlt. RjfcHK^x^x-' t)V 
U UT$»b£« (160mg) 

MS(ESI pos. )m/z:337([M+H] + ), 359(ftI+Na] + ), (ESI neg. )n/z:335(Dl-HT). 
5 I 5 

(2S, 4S) -2-$OV-l-[2-[ -{5- 9 sT/\£V&>-2-' OV) 7 

' s / ] x^;vt 5 y ] T-t^- 4 - 7;i^^n tfo u vy? w >fltift06/& 

HJS0I4 (3) tTOO^T, 2-(2-7~/X5P;KT5/)-5->'7/ 
£U>*> (520mg) t (2S, 4S) - 1 -^D^ET-fe^- 2 - 4 -7 
10 U M P U (250mg) • £ D > i . (70mg) 

MS(ESI pos.)m/z:317(Ql+H] + ), 339([M+Na] + ), (ESI neg. )m/z:315 ([M-H]"). 

(2S, 4R)-1-[(2S, 3 S) -2-75/-3-;*?\>W^>*/-r;W 

-2-^77-4-^^^tfaU 

15 (1) (2S, 4R) -1- (tert-yh^^^x;!/) -4-^b^lfn 

(2S..4R) -1- (leit-^h^zsXfrtf-lV) -4-k Fa^lf PU 
~?>-2-%)Vtf>M* ; ?)V (400mgj, ip^b^^P (0. 12mL) £N, N-i?* 
^tfUkkTSh* (4mL), ^nn^> (lmL) fclMU *K<$T 65%7K^Mb 
20 ^-hU">A» (60mg) £iP;U ^<9gi&£l?#$SU lBfcJt#Lfc. 

U*W7A^D7h^77^ (JI«J£ ; : Wm^)V= 8 : 1~ 

25 4:1) TZmmU IfijftWtlTii^ (330mg) £#fco 
MS (ESI pos.)m/z:282([M+Na] + ). 

(2) (2S, 4R) -1- (tert-yh^>*;^x;l/) -4-^h+^tfP 
U 2 

(2S. 4R) -1- (tert-^h^->*;V^xjW - 4 h*->t!P U v 5 
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y-2-ti)V^>m.^)V (330mg) £7'feh-hU;l' (3iL) K:»#U >k#T 
1M7XM'J^AtK« (1. 5mL) &Jq*, 7K^Tr30^\ ^T2I^Wm^bfe 

o M\z, m ymitv^o^mm (0.81L) tin*., giSTiRtw^jfUfc. 

^£i§TOft^hU£A7fcMK:&frj\ IM^tK^ (4mL) 

tit i/tgift^5#fc ( z.(D^mmtmm^t\z^<DRmzmwc. 

(3) (2S, 4R) -2 - (7S7*;Vfc;V) -1- (tert-^h^^JV 
-4-* h*i>'¥tiVi?><DG!$, 

10 (1) t^#©^T* (2S, 4R) -1- (tert-^b^r^*^ 

-4-^ h^'>tfniJ^>-2-^;V^>i? (330mg) ^S^Sfi^f/xttttt 
bTM^tl (260mg) £#fc. 

MS(?SI pos.)m/z:267([M+Na] + )> (ESI neg. ) m/z : 243 (M ") . 

(4) (2S, 4R) -2- (7^y7j;V^-;W -1-[(2S, 3 S) -2 

15 - (^;^m;^h^->^;vfe;v7sy) -s-pwwo^'f.n'j-*- 

HJS8I3 (2) fcHSfcD^Sn! 1 (2S, 4R) -2- (TS^WfcyW ~ 
1- (tett-'f^i'lDVtf-M -4-* h^^'tfa U v> (250mg) 
TWT^tlTSWt^H (400mg) 
20 MS (ESI pos. )m/z:502([M+Na] + ). 

(5) (2S, 4R) -2— (2S, 3S) -2- (7MV= 

h ;i/#=^7 5 y ) - 3 - ^ y < M - 4 - * tr n u 
mmi (4) iwHuoans-e (2s, 4R) -2- - 

25 1-C(2S, 3 S) -2- Ofr-tU-frth^tDVX-frrS.;) -3-* 

^;^>^/-f;i/]-4-y h=^'>tfpu^> (390mg) ^e>ksife7 : e;i'7 7X 

tVX&MfcGya (260mg) £#fco 
MS (ESI pos.)m/z:484([M+Na] + )„ 

(6) (2S, 4R) -1-[(2S, 3S) - 2 -75 ^ - 3 -*?)U*>9 
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J <i M - 2 - ZS7 S - 4 - * h*~>fc? □ >J ^ 

• »jl (5) fcB«©j&8sT! <2S, 4R) -2— >7^-l-[ (2S, 3 

s) - 2- -3-^^;v^>^/-i' 

;W-4-^h^^tfDUv?> (250mg) frSfcfi»*fcl/T*IIfl;£* (70mg) 

5 

.MS (ESI pos. ) m/z : 240 ( [M+H] + ) > 262 ( Ol+Na] + ) , (ES I neg. )m/z:274([M+CL]-). 

m&m 

(2S, 4S) - 1 -[ (2s, as) -2-jsy-3-^5 L ;i/^>^y-i';W 

• -2-->7y-4-^h^^tfPUv > >^^©^ 
10 (1) (2S, 4S) -1- (tert-^h^rv'*;^r:;V) -4-*h*v'tfP 
U 5? >- 2 -*JW*>»;Wl/©*frJfc 
m«96 (1) fcnatO#8nr.<2S. 4S) -1- (tert-y^*^;^ 
-4-t HP^r^t!nU^>-2-^;i/jH>M^5 1 ;W (400mg) 
tt4&£UTaa«fe*« (360mg) 
15 MS (ESI pos.)m/z:282(QJ+Na] + ). 

(2) (2S, 4S.) -1- ltn\-7h* 9 slJMfi=M -4-^h^v'tfn 

**«6- (2) 2:B«©*ttT? (2S, 4 S) -1- (tert-Vh*^*^ 
-4-* h^^t!DU> J >-2-^;V^>it^^;V (350mg) 
20 fttLT^lM (310mg) il©+|BH*:tt»«*t'Kifc©K*lCffiV i fc 

o 

(3) (2S, 4S) -2 - {JSSXJVtf-M -1- (tert-^h^v-^^ 
#-;i0 - 4 -*b^>tfaU >>>©£$ 

mum I CD tW*©»ftT? (2S, 4S) -1- Ctert-r/MrS'*.^ 
25 -4-^h^">tfnUv ? >-2-^;i/^>^ (310mg) fr£*k&%J\WISt 

LT&mitG® (290mg) 

MS(ESI pos. )m/z:267([M+Na] + ), (ESI neg. )i/z:243([M-H]-). 

(4) (2S, 4S) -2- (75/*^#=^) <2S. 3S) -2 

- (7;v^-v-;MbV>^;^-jV75y) -3-;wv^>*y-ow-4- 
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mmms (2) tfrnoim-e (2s, 4s) -2- (75-/*^*=^)- 

1- (tert-^h^^^fc^) -4-^h^^tfPU> ? > <280mg) 
TWyjZtVTmmikftm (450mg) 
5 MS (ESI pos.)m/z:502([M+Na] + ). 

(5) (2S, 4S) -2-SOV-l-C (2S, 3 S) -2 - 0)V*V- 

jMh* ;v^-;i^7 s / ) - 3 - * ?)Vi>* y «f ; W - 4 - ^ h * ! s tr □ u 

ilil (4) fcW«©-&flsT? (2 S, 4S) -2- (7Sy*^#=^) - 
10 1-[(2S, 3S)-2 - (7)VtU-)\>*h* ; s%)Vtf-)VTS.;) -3-* 
=?))/^y*> h*5't£nU5» (440mg) ^^m^^l^rr* 

tVTmmfc&VO (330mg) 
MS (ESI pos. ) m/z : 484 ( [M+Na] + ) . 

(6) (2S, 4S) - 1-t (2S. 3S) -2-75y-3-^M>^ 
15 y -f M - 2 - ->7 / - 4 - ;* h^>HD U S?>fflK4Sl©'&* 

£j&m (5) tvmttWm (2S, 4S) -2-->7/-l-[ (2S, 3 

s) -2- (7;^i/-;^ h^#;i/fc;Krsy) -s-^^ko^^m 

;j,]-4-* ]>^>t;n<J^> (320mg) 'fr6*S6»*£LTaaBMb£*& (150mg 
) 

20 MS (ES I pos. ) m/z : 240 ( [M+H] + ) , 262 ( [M+Na] + ) , (ESI neg. ) m/z : 274 ( [M+CL3 ') . 

mm 

(2S, 4R) -l-[ (2S, 3S) -2-7S7- 3-^^;V^>^/^;W 

- 2 - ~>7 y - 4 - 1 f n^trn y 

(1) (2S, 4R) -2- (757*;i/fc;W (2S, 3 S) -2 

25 - (7)V*V-)V* h^r->*;Vfc;V75y) -3-pWV^>^'OW-4- 

«#|3 (2) tmm<DJj&T\ (2S, 4R) -1- (tert-7h^">*;W* 
- ;W _ 2 - (7S7*/MfclJM -4-kHO^'>HPy^> (0.96g) 
&7*)V7 7*£\s'Zimft&® (1.30g) fcftfc. 
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MS (ESI pos.)i/z:488([M+Na] + ). 

(2) (2S, 4R> -2— >7V-l-[ (2S, 3 S) -2- 0)V*V- 

5 (2S, 4R) -2- (75/^;WfcJW -1 -[ (2 S. .3 S) - 2- (7 

5/*;W5=^7 5 J ) - 3 - * >^ / -f JM - 4 - fc F n 
*'>Kny^> (1.06g) £xl ; 7tHn77> (30mL) fc**U >KftU&#£ 
#K*bU7;W*n»K (0.72mL) SJD*&. l»MJW^bfc*» 
*ftfc«jET»»l>fc. ftSttfcBttfc*^-^ (lOmL) fcJn*.*EET»tt1"5 

10 SMP*2iaHD3SUfc*, *9J-)V (lOmL) Sin*. 1 «#bfc e 

tt> : H&X3MI/= 1 : 3) TftSaUT&fe7*;W77*fcUT3M:^® (0 
.69g) 

MS(ESI pos.)m/z:470([M+Na] + ). 
15 (3) (2S, 4R) -l-[ (2S, 3 S) - 2 - 3 -*?)V*>9 

y ^ - 2 - ~>7 y - 4 - fc F a ^ £ n y 
^iJSflii (5) tmmztire* (2s, 4R) -2— >7^-i-C (2s, 
3S) -2- (7;v^v-;^b^>*^-^7s/) -3-^^;^>^/ 

20 mg) 

MSCESI pos. )m/z:248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-). 

(2S, 4S)-1-[(2S, 3S) -2-7$S-S-*5 L )V«>*S<<M 
-2— >77-4-bh*a^^oU^>mm^©'&^ 
25 (1) (2S, 4S) -4-7-feh^>-2—>7y-l-[ (2S, 3 S) - 
2- (7J^l/-;^h^^^-^75/) -3-^^^^^^^ltfa 

£tttt8 (2) T#£tlfc (2S, 4R) -2-v-7/-l-[ (2S, 3S) 

-2- (7;i/^-v-;w^b^->*;^-;i/7ay) -s-^wwo^-nw 
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-4-kFn^^tfnUv J > (200mg) t hU7xr.;!/*X7-f > (258rag) £x 
Vyt^uyy> (5mL) £^$U ft&Lft^Sim (0. 05mL) t¥^)V7V 
PtDV^^yU-h (40%h;PX>^> 0.47mL) ^iJP^., 3HIfc#ft313: 1 ft 

5 77 J (mWm ; ^*U-> : B«X^;V=3 : 2~1 : 1) T?#«bT«feT 

=e)Vyr^tLxmm<t^ (i35mg) 

MS (ESI pos. )m/z:512([M+Na] + )o 

(2) (2S, 4S) -l-[ (2S, 3S) - 2 -75 / - 3 -J^WO* 
y -f JW - 2 - *>7 J - 4 - 1 F n^>Kn U S?>«Bfc*©** 
10 (2S, 4S) -4-7-feh^-2-->7y-l-C (2S, 3S)-2-( 

(115mg) * (1. 6mL) fcjgfcSU ilTyX^TS^ (0.4iL) £in 

Em£T9l$JBJ&#l/fc. (5) fcH«l©*ttTlMI«C tic* 

9> M67 ; &;V7TXtbTM'fb'&ti (28ig) 
15 MSCESI pos.)m/z:226([M+H3 + ). 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) o 
MM 10 

(2S, 4S) -1-[(2S, 3S) -2-75./-s-^)V^>^y^M 
-4-^bn-2-^7/lfaU^>4S^atO^ 

(1) (2S, 4S) -4-£nn-2-v7./-l-[ (2S, 3S) -2- 

20 (7;^^-;Mh^^;^-;i/75/)-3-^5 i ;^>^y^>'Wtfnu> J 

£ffi088 (2) *C#&nfc (2S, 4R) -2- 9 s7J-l-l (2S, 3S) 

-2- (7;^^;v^h^^*^-^75/) -3-*? L ;i/^>*.M;K! 

-4-fcKn^->tfaU> 5 > (200mg) &i?>7UU*&> (2mL) &BS&fcJft& (2 
25 mL) teS£#U hU7x-;U*X7^> (234mg) &Jn*. % fflTCHfeflUfcUfc. 

>:RttX?;V=l : 1~2 : 3) T?mmVTm&7W7 rXtVX^Mit^ 
m (126mg) 
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MS (ESI pos.)i/z:488([M+Na] + ), 

(2) (2S, 4S) -1-C (2S, 3S) -2-75/- 3 -*?)VO$ 
j ^ } w _ 4 _ p D D _ 2 - «> 7 y M p U 5? >8»4i[ 
$JK0I1 (5) tWHi©^ttT, : (2S, 4S) -4-£PP-2-50V-l 
5 -[ (2S. 3S) -2 - (7;^l^-;^h^*>*;^-^75/) -3-/5 1 
;WO*/<;Wt!Ptf5» OOOmg) *fi»*tl^taM (32mg). 

MS (ESI pos.)m/z:266([M+Na] + ). 
^JSM 11 

10 (2S)-1-[(2S, 3S) -2-75/-3-.?WW<>*/'M']-2- 
5/7/ ~ 4 -t^rVtlD U 5» b U 7JW-nttRtt©fcjfc 

(1) (2S, 4R) -2- (75/*;i/^-;W -1-C (2S, 3S) -2 
- (tert-^h^5/^;W^-;W75/) - 3-^M>^>-1';W-4-t 

15 HJ601J3 (2) tn«©*ttT, #*W3T#&nfc (2S. 4R) -2- ( 
75/*/MfcJW -1- (tert-^h*$/*^fc;W 
iJ5» (276mg) XX* (2S, 3S) -2- (tert-^h*5/*/W?=^75/) 
-3-/^;^>^>^ (290mg) **&l&67*Jl':7 7*il/r3tiaflf&ft (260 
mg) £#fc„ 

20 MS(ESI pos.)m/z:366([M+Na] + ), (ESI neg.)m/z:342([M-H]-). 

(2) (2S) -2- (75/*;Ufc;W -l-[ (2S, 3S) -2- (te 

(2S, 4R) -2- (75 /#;!/#-;» -1-C (2S, 3S) -2- (t 
25 ert-yh^5/*;i/^V75/) -3-*^/l'<<>*/*OM--4-fcPEi*5/ 
t!p)J5?> (250mg) ^nn^^> (lOiL) tejfcfcU tlz+a?- 5/— ^7. 
-4A (1.5g), ^DP^nAtttTU^^A (235mg), SMtt (0. 07mL) £JnA, 
£»T2l*lHH*#l/fc. EJS»ft*©**">U*y^*9A^DTh^97-f ( 
JKnffltt : : »»X^;V= 1:1-1:3) TitSSLT^^^l^T 
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*£LT*HflS'&4& (180mg) fcfofc. 

MS (ESI pos. ) m/z : 36.4 ( [M+Na] + ) , (ES I neg. )m/z:340([M-H]-) 6 

(3) (2S) - 1 -[ (2S, 3S) -2- (tert-^h^S^l^x;!^ 
/ ) - 3 -*f-)V*>9 J < M - 2 - V7 J - 4 -**y tro u 

5 (2S) -2- <75/;fr;W?x;W -1-E (2S. 3 S) -2- (tert-7 

h * )v-$-)V7 5 y ) - 3 - * / ;w - 4 V tf n U 5? y ( 

168mg) *, fh7t h'D77> (lOmL) fcigfiPU ft&Lfc. *H*hU 7;V:fro 

mt (o. 2imL) ii;<yyntf;i/x^;v7^> (o.5imL) £;lra*.* 3jc»T?iWHW' 

Wbfco M»fJl/ (lOOmL) TSSHU, lOXfiBK*** U ^A* 

Tg3rT**K:«fc!K »fe7 j e;i/7 7Xil/T«Hfl2'&« (174mg) 
MS (ESI pos. ) m/z : 346 ( [M+Na] + ) , (ESI neg. ) m/z: 322 (M - ). 

(4) (2S) -l-[ (2S, 3S) -2-75/-3-pWW*>*y--f;W 

15 -2 - ^7y-4-^vtfnus?>hU7;w*nSHftifi©'&j* 

(2S) -l-[ (2S, 3 S) - 2 - (tert-^h*^*;P#^75y) - 
3-^^;^>^y-<;W-2-2/7y-4-^V^DU^> (91mg) &f^L 
fchU7MO|MI (0. 5mL) fc«tfS?U £illT20#H8S#L&. «£MJBET 

g£U SStfc^vyDtf^x— (lOiL) *jd*., ±it&l$v*£-. SSt 
20 StfSMVr/nfc^X-^/P (10mL) fcfln*., TO**«U.»6H#^UT 
*Hfl:£* (76mg) 
MS (ES I pos. ) m/z : 246 ( [M+Na] + ) . 
1 2 

(2S, 3S)-1-[(2S, 3 S) -2-7$.;-3-*3 L )V'<>*J'(M 
25 - 2-5/7^-3 -kFn^S'fcnU 3>>©£J8' 

(i) (2S, 3S) -2- (rs^fc/Mfcyw -1- (tert-^h^S^*;V 

##W3tW«tCD^an? (2S, 3 S) - 1 - (tert-^h^r->*;^x;W 
- 3 - t Kn^r5/liDU^>- 2-*;P#>tt (3. 47g) frS$&6@#£:bT^§ 
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fls£« (3. 19g) £#fc 0 

MS(ESI pos.)m/z:253([M+Na] + ),(ESI neg.)m/z:229([M-H]-)o 

(2) (2S, 3S) -2- (7$;*)V$-M -3-kHD*5/KnU^> 

5 UttMl' (2) £BH*©#8n? (2S, 3S) -2- <73,/*;Wfc^W " 
1- (tert-yh^^^-JW -3-tHD*5/trnU^> (Lllg) 

(3) (2S, 3S) -2- (75/*>WfcyM -1-E (2S. 3S) -2 

io kHD*$/KoU5?>©*« 

(2S, 3S) -2- (7M^^^^»^7) -3-^5=- 
/W*>^>lfc (1. 87g) fci^DP;*^ (20mL) t£!l$iU Wcff"*~$' (3.8 
lmL) ftft^T, SO ^nttMOHKU JM»*WET«*l/fc. Mtfch^X> (2 
OmL) WKft«ET«*l/fc. H©»ff«fc'b51«li0«^ 

15 DU ±13 (2) (2S, 3S) -2- (75/** 

-3-tPP*3/tfnUS?>m*ftN, N-i^^*;VA75F (2 
OmL) ^V^OtfJVX5 L ;l'7S> (l.OOmL) £in**&bfc. !!©}§ 

ftfcftfctti'nij HON, 'N-^f^A75 H OOmL) **&«T 
U *fc©«20#IW«#U&. EJ&ttSRBtXS 1 * OOOmL) T#*U •» 

•(*W»«t;fPn*;PA:^^/-^- ! 100: 2-100: 5) T^ISUT 
&fe7*;V7 7*£l/mM£#l Cl. 08g) 
25 MS(ESI pos. )i/z:488([M+Na] + ). 

(4) (2S, 3S) -2— X5V-1-C (2S..3S) -2- 

;v^b^^;^x;i/75/)-3-^5 l ;^>^/-i'Ji']-3-kKo^$/tfo 

»0iJ8 (2) iH«©^ST? (2S, 3S) -2- (7S/#*#x;» - 
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1-C C2S, 3S) - 2- (7Ml/--)Mh^^M^l'7Sy) -3-* 

^;i/^>^y-r;w-3-t KD^^trDUv 5 ^ (920mg) ^6^7^77^ 

ibTSS{b-&® (795mg) 
MS (ESI pos.)m/z:470([M+Na] + ). 
5 (5) (2S, 3S) -1-[(2S, 3S) -2-7^y-3-^^;i/^>^ 
J<M- 2 -1/7 J- 3 - 1 H P*->fcfP U 5? 

(2S, 3S) -2-i/7;-l-[ (2S, 3S) -2- h 

* )V#-)V7 s. / ) - 3 - ^ / -f ;w - 3 - 1 h* a tr p u 5? > 

(415mg) (1.8mL) fc$$U $?X3MU75> (0. 4mL) Sim*., £ 

10 »T4P»B!»l&. Wfc**ETWIfU »««>U*y;V*9Ai?aTh^ 
77^f (SMtftli; *DQ#;VA : *9J*-fr : 25%7> i &X77.K=40 : 1 : 0. 
1-25: 1 :0.1) T!*«U «tfl*-f LTSEHflS'&fcl (185mg) £#7c 

o 

MS (EST pos. )m/z : 248 ([M+Na] + ) . 

15 mnmis 

(2s, 3R) -l-c (2s, 3S) -i-rxj-z-ttfr^rs* J-<M 
- 2 - 3/7/ - 3 -7)v$ru tf □ u ?> h u 7;w*obmwii©*^ 

(1) (2S, 3S) -1-[(2S, 3S) -2- (tert-^ h^XlVft- 
JV75y)-3-^5 i ;^>^/<;W-2-->7y-3-hh*a^r'>fcfDUv ? > 

20 CO-&^ 

mmmi2 (5) T#e»n^ (2s, ss) -i-c (2s, 3s) -2-75 
y _ 3 -^)\,^y$ j -r ;w - 2 - ->7 y - 3 - 1 H p*^ tr n u v 5 > (noig 

•) &5>*pp*j*> (5mL) fc**U *»T^-tert-^^*;U#*^l^- 
h (198mg) t^V7nejHfJl/75> (0. 158mL) Sim*.* 5"C7?2 BWlft 

25 ill iis>'ij*y'W7A^n7h^77^ (mm 

mm ; : Bt«x^= 1 : 1) T»«U atfi7^;i/7 7*£l/r3EB 

(173mg) £#fco 
MS (ESI po s. )m/z: 348 ( [M+Na] + ), (ESI neg. )m/z:324([M-H3-). 

(2) (2S, 3R) -1-[(2S, 3S) -2- (tert-7h=^>;tUl/#x' 
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;l/T5 y)_ 3 _^^; 1/ ^>^y^;V]-2-^7y-3-7;^oHPU> J >(D 

mtms4tmmQimr <2s, ss)-i-c(2s, 3s) -2- (ter 

5 tHD^>HD<JJ?> (168mg) ^e>^7 ; &;W7 7XttT^M'&^ (65mg 
) 

MS (ESI pos.)m/z:350([M+Na] + ). 

(3) (2S, 3R) -1-C (2S, 3S) - 2 -75/ - 3 -*?)V*>? 
J -f ;i] - 2 - vOV - 3 - 7;v^a tf D U P> h U 7MnM®^ 

io mmmn u) tmmoftSK* (2s, sr) -i-c (2s, ss) -2 
- (tert-7h^^;v^;P75y) -3-^^;^>^/-<;w-2— >7/ 

-3-7JP*nt!PU5?> (62mg) (32mg) 

V 

MS (ESI pos.)m/z:250([M+Na] + )c 

15 mmm 14 

(2S) -i-C(2s, 3s) -2-7ay-3-^5 i ;^>^> r -rJW-2- 

(1) (2S) -2- (75 7^;^-^) -1- (tert-^b*^*^*^ 
) -4, 4 -SJ^a-ofcnU 

20 (1) fcH««W8r»*C (2S) -1- (tert-^h*S/*^#=;W 

-4, 4-5?7J^ntfPUi?>-2-*Jl/^>m (3.2g) 

«afti«&« (2. 8g) *fifc. 

MSCESI pos. )m/z:273([M+Na] + )» (ESI neg. )m/z:249(Dl-H3 _ ). 

(2) (2S) -2 - (75/*;P#-;W -4, 4-i?7MDlfn>Jv>l 

25 

JOHU (2)'tWH»©^rt*T? (2S) -2- (75/*;^=-^) -1- (t 
ert-^h*5/*;W#=;W -4, 4-5>7/W-dl£nU5» (5.4g> 
*fcLT«Wfc£* (3.9g) 
MS (ESI neg)m/z:149(CM-H]-), 185([M+CL]-). 
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(3) (2S) -2- (75/#;VfcJV) (2S, 3S) -2- <te 

«M1 (3) tWHUO^FttT (2S) -2- (75 /^fc^) -4, 4 
5 -S?7;V:frOt!oUS>>i&&& (0.56g)> (2S, 3 S) - 2- (tert-7*h^ 
^fe^TSy) -3-;>WW<>*>& (0. 70g) •fr*>m&7 : £)\'7 7ZtV 

xmm^m (i. og) &#fc 0 

MS(ESI pos.)m/z:386([M+Na] + ), (ESI neg.)m/z:362 ([M-H]-)o 
(4) (2S) -1-[(2S, 3S) -2- (tert-^h^S^Wfc^T^/ 

io ) -3-^9 i ;i/^>^y<;W-2-v'7y-4, 4— 77;l';t^fc!Dl>7><z>'& 
& 

(2S) - 2- (7Sy^;V^W -l-[ (2S, 3S) -2 - (tert-7* 
Vz?> (0. 90g) N-S^^WW^S t* (2. 5mL) IZf&MU W&sT 

15 )V (o. 28g) sjra^T, ga-c i m%mwvfzo jE*fiw**te*vt, 

iSU S3i*'>U*y;i/*5A^nTb^7 7-f (JRii^ii ; : »tt 

X^=2 0:1-4:1) TllSU ifiTWyXt UT3fflS{b£» (0. 
20 76g) 

MS (ESI pos.)m/z:368([M+Na] + ), (ESI neg. )n/z:344(DHQ _ ). 

(5) (2S) -1-[(2S, ZS) -2-7^;-Z-*3 L )\>0?M)V\ 

■ - 2-SOV-4. 4-5>7;^Ptfn , J^>tta»*©^J* 

(2S) -1-[(2S, 3S) -2- (tert-7 b^->*;Ufc;VT5y) - 

25 3-^^;^>^y-f;w-2->'7y-4, 4-$?7;p^nt:pu^> (o.56g 

) fc2M8fflfcto&« (12mL) fciP*.* iStl«lfc. 3 6fc*i*tC2M8[ 
MtKW (6mL) Sim*., ^fiTl«ai#^fc..*»lftSffB6x^;PTft^l/, * 
ffifclM#»fc*HJ7A7KJ&8t (35mL) i5ifJS©^b^ h U 

41 



WO 02/38541 



PCT/JP01/09818 



JtSUWftETfcttU (2S) -1-[(2S, 3S) - 2 -75/ - 3 -*?)V 

^PX-xJV (20mL) fc»#U 4M£M Clttx^WWfc 0.50mL) *3k»T 
TfJP^Lfc. «fliJUfc3f»«lftil«UT, «fiB*fcl/TaBft-&* (0.37g) 

MSCBSI pos.)m/z:246([M+H3 + ), 268([M+Na] + ), (ESI neg. )m/z:244(0i-H]-), 280( 
[M+CL]-). 
*JtWl 5 

(2s, 4S) -i-[ (2S) -2-7sy-3-^^;i/^/-r;W-2-v 

(1) (2S. 4S) -2- (7£/:&;l/#-JW <2S) -2- (te 

rt -7b^v'*;vfc;v75y)-3-^;i/7^y-fjW-4-7;i/^nt:ou 
mm (3) fcwsio^ac-e, (2s, 4S) -2- (75/*;w?=^> - 

4-y)V^U\LU^)pym^M. (2.33g) £ (2S) -2- (tert-T^v^Jk 

fc;i/7-sy) -3-^5=-;w7^>it (3. oog) <fcO, M&rwyT* ttT* 

M-fb^tl (4.22g) 

MSCESI pos.)m/z:354([M+Na] + ), (ESI. neg.)m/z:330([M-H]-) 6 

(2) (2S, 4S) -1-[(2S) -2- (tert-7b^'>*;^-JW75 

(2S, 4S) -2 - (757*;W?XJM - 1-[ (2 S) -2- (tert-7 

b * ;i^x;v7 5 J ) - 3 - * ^;v7* / -r ;w - 4 - 7 o M u u -7 > ( 

4.03g) *N, N-S^^MWATS F 06mL) IC»#U ^{b">77;P (1.3 

5g) £an*T> iaiTiuiiBWifc. r««**k:*w-, gwix^Tafflu 

«JW!*«WU«BrF««U «fiH#iUT3MWb** (3.49g) 
MS (ESI pos.)m/z:336([M+Na] + ), (ESI neg.)ia/z:312([M-H]-). 
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(3) (2 S, 4S) -1-C (2S) -2-7%J -Z-^^IZ M)V\ 

(2S, 4S) -l-[ (2S) -2- (ieT\-7h* c stl)Vtf-)V7S.;) - 
3-*?)V7?/'()\']-2->'7;-4-y)V*u¥QVi?> 0. 70g) 

5 (nmL) mm&7m& (nuD MKJMftU 

immure. j-^m&mku ^ntz^mmmm^j^m^v 

ft, *mz mim^i- h U <7A7j«£ U2mL) titfts^- h U ^A«:JP^Kmx^ 

;!/T$fifcBU ^ffi^tSfp^TKT^ufc. ?# waft MJ 

^A£T&«, g^JSggiJU^ffiTSSIU, m&mfctLT. (2S, 4S) 
10 _ 1 _ [ (2S) -2-75.;-3-*?)V7$ M)V\-2--y7 J-4-7)V 
tDtfnU^ (0.80g) £#fc. (0.60g) £^^y-;VC^b. 4M 

mm. mm^mm. o.nna) ©^v^nwu-f^ (2z«d * 

&mk&%} (0.75g) 

15 MS(ESI pos.)m/z:214([M+H] + ),236(CM+Na] + ). (ESI neg. ) m/z : 248 ( [M+CL] ") . 
1 H-NMR(DMSO-d 6 , 5001Hz) 6 8. 57(3H, br s), 5. 55 (1H, br d, J=51. 8Hz). 5. 06 (1H, d, 
J=9. 2Hz) , 4. 08-3. 90 (2H. m) . 3. 83 (1H, d, 1-7. 3Hz) , 2. 55-2. 34 (2H, n>, 2. 1 2 (1H, m) , 1 
. 01 (3H. d, J=6. 7Hz), 0. 98 (3H, d, J=6. 7Hz). 

mmm 1 6 

20 (2S, 4S)-1-[(2S, 3R) -2-7$.;-3-*h**s7?S'lM 
-2-^7;- 4-7 )\'*uVuW>m.m&oGJ& 

(1) (2S, 4S) -2- {7S.;%)V$-M -1-C (2S, 3R) -2 
- (tert-7'h*z/*)Vtf~)V7 $ S) - 3 - S 4 M - 4 -7)V* 

25 (3) tnmo^mr, (2s. 4s> - 2- (75/*^*=^) - 

4-?)\,*U\ZuVV>m.& (1.18g) t (2S, 3R) -2- (tert-7*h* 
$/*;P*^75y) -3-^h^->7>>« 0.63g) «fct>» 3£&7*;i/77X 

UT*Bfti*» (2. 28g) £*§fc. 
MSCESI pos. )m/z:370([M+Na] + ), (ESI neg )m/z:346(0W-HT). 
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(2) (2S, 4S) -1-[(2S, 3R) -2- (tert-7* h^stifrtf- 
)V7$. /)-3-* h ^>7* J < M - 2 -*/7S - 4 -7)V*u tf D 0 $>•>© 

^|{f|15 (2) 2:ra*©£8re, (2S, 4S) -2- (7sy*;w*:i/W 
5 -1-[(2S, 3R) -2- (tert-^h^*;^-;V75y) -3-*h* 
>>7*7-f )V\-4-7)V^ru\iu^-J> (2.17g) £D> $i&@#<i:LT^gft; 
£$3 (1. 96g) 

MS (ESI pos. )m/z:352(Dl+Na] + ), (ESI neg. )n/z:328(DHQ~). 

(3) (2S, 4S) -1-[(2S, 3R) - 2 -75 / - 3 h* 9 s?9 
10 y-f JW - 2 - - 4 - 7;V^U tf □ U 5»aUMfc0'&J* 

«ffi^l 5 (3) fcra*0*8T, (2S, 4S) -l-[ (2S, 3 R) -2 
- (tert-^h^^;^-;i/75/) -3-*^>7*/-<;W-2-->7/ 
-4-7;W^PtfPU> > > (1.82g) 0:0, (0.61g) 

15 MS (ESI pos.)m/z:230([M+ffl + )> 252 (Q*+Na] + ) l (ESI neg )i/z:264([M+CL]-). 
1 7 

(2S, 4S) -l-[ (2S) -2-7S/-3, 3 -V**)VJ9 J -iM ~ 
2 - 1/7 J - 4 - 7)V*U t! D U 5? MS**©*/* 

(1) (2S, 4S) -2- <75V*;W«=JW -1-C (2S) -2- (te 
20 rt-7h^'>*;^^;P75y) -3, 3 -VtW?*/* )V]-4-7)V*U 

$i&m (3) tn*©^t*T?, (2s, 4S) -2- (7sy*;^-;v) - . 

4-7)V*U\ZW)i»1&AVL (2.00g) £ (2S) -2- (tert-7* h*->;fr;i' 
' jH-;1/75/) -3, 3-5>;WK/£">» (2.74g) «k£> ^7^7 7 
25 UT«IMb'&tt (4. 14g) 

MS (ESI pos. )i/z:368([M+Na] + ), (ESI neg. )n/z:344C0f-H3~). 

(2) (2S, 4S) -1-[(2S) -2- (tert-7>^->^;^-^75 

/) -3. 3-v^5 1 ;v7^y-r;i/]-2-->7y-4-7;^Dt!DUv J >©'& 
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mmnis (2) tvmvjffiv* (2s, 4S) -2- (tssxm-m 

-1-C(2S) -2- (ieTt-7l*z/%)\>#-)V7*;) -3, 3-i?*?J\s 
7*J'()V\-4-y)V*u}ZW)V> (4. lOg) £D> jfcfiEMct l/T«ift^ 
« (2.90g) 

5 MS(ESI pos.)m/z:350([M+Na] + ), (ESI neg.)in/z:326([M-H]-). 

(.3) (2S, 4S) - l-[ (2S) -2-757-3, Z-V^lW* J 
<1)V\-2- is? J - 4 - 7)V*U MU U 9 S>ffljLO&l& 

mmmi 5 (3) tnwio^a-c, (2s, 4S) -i-[(2s) -2- ue 
rt-7h*^#;p#->:rs/) -3, 3-^^^/-r;w-2-^7/- 

10 4-7;P*OlfDUS?> (3.71g) (2S, 4 S) -1 -[ (2 S) -2-7 

ay -3, 3-^?;i/7^y'rjw-2-v'7y-4-7;^ntfDU^> (2 

. 25g) HcD-$ (0.80g) (0. 92g) 

MS (ESI pos.)m/z:250([M+Na] + )> (ESI ne&)m/z:262([M+CL]-)o 
1 H-NMR(DMS0-d 6 , 500MHz) 6 8. 54 (SB, br s), 5. 55 (IE br d, J=51. 5Hz). 5. 07 (IE d. 
15 J=9. 8Hz), 4. 15-3. 93(2H, m), 3. 79 (1H, s), 2. 55-2. 32 (2H, m), 1. 05(9H, s). 

mmm 1 s 

(2S, 4S) -l-[ (2S) -2-757-3, 3 7-f M - 

2-v7y-4-7;^ntfDU^>^b7K*^- i7jcfntj©^ 

Wjl7t#^nfc (2S, 4S) -1-[(2S) -2-757-3, 3- 
20 V*^)W$ J^M-2-*s7 J-±-7mu\LU\)V> (0.25g) J 
' -)V (6bL) fc»#U 4 8XJUt**tt (O.HmL) ti?-f V 7D tr;i/X,-x)V ( 
9nL) ©3M*LfcSttfcJn*.&. ^V7ot!JWX— r)P (5mL) £J[1*.T 
»#U tfffibfcttftfcatttbfc. ftStlfcHAS* (1.5mL) fci&S? 

U *»l/fcB»'f V^nlf;P (17mL) fcftlAT«#bfc. fiffiLfeMttttft 
25 L-T, atfi»*fcLT«lfl:£tt (0.20g) 

Anal, calcd for CnHuFHjO-HBr-HjOra 40. 50;E 6" 49;N. 12. 88;Br, 24. 49;F, 5. 8 
2. Found:C, 40. 57;H, 6. 44;N, 13. 02;Br, 24; 52;F, 5. 83. 

(2S, 4S) - l-[ (2S, 3R) -2-7S/-3-*3MW^>^/-OKI 
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.(1) (2S, 4S) -2- (TSy*;Vfc;V) -1-C (2S, 3R) -2 

HMI1 (3) £P^£©#&T% (2S, 4S) -2- (7sy*;ufc;w - 
4 -:7/W*nlfDU (0.67g) i (2S. 3 R) - 2- (tert-^h* 
->*;V^-;i/7^7) -3-jWW*>*>K0. 5zfc?Ptl (O. 96g) AtK 
7W7TXtLT%mfcG® (1.30g> 
MSCESI pos. )m/z:368(CM+Na] + ), (ESI neg. )m/z:344([M-H]-). 

(2) (2S, 4S)"-l-[ (2S, 3R) -2- (tert-^ h^^*^fc 

H»J15 (2) fcW«(D*iirP. (2S, 4S) -2- (T5y*^#=;w 
-1-[(2S, 3R) -2- (tert-^h+SO&JWfc^VTSyO -3-*^ 
*>*S'(M-4-7))'*u]£W)?> (1.23g) AD, ^67^1/7 7 XtL 

T»Bfl:'&« (1. 15g) 

MS (ESI pos.)m/z:350([M+Na3 + ), (ESI neg. )m/z:326([M-H]-). 

(3) <2S, 4S) -1-C (2S, 3R) - 2 -7£>> - 3 
/-f ;W - 2 - ->7y - 4 - 7;p^n tTP'J s»ttBfctt©#J* 

^»J15 (3) £^©2?^ (2S, 4S) -1-[(2S, 3R) -2 

-4-7)\,*U\ZW)*?> (1.08g) «fc£>3Eg{"b£tl (0.29g) 

MS(ESI pos.)m/z:228([M+H] + ), 250([M+Na] + ). (ESI neg )m/z:262([M+CL]-). 

H»|2 0 

(2s, 4s)-i-t(2s, 3s) -2-7sy-3-^^;v^>^y<;w 

-2-5/77-4- 7)V*U fcf □ U 5? >MMfi©£/& 

(1) (2S, 4S) -2- (7$.;%)V-#~)l) -1-C (2S, 3S) -2 
- (t er t - 7 ^*;W«=^7 5 7 ) - 3 - * ^JW* 71* M-4-7M 
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mmmi (3) tw\m<D%mT\ (2s, 4s> -2 - (7s/#;u#x;i/) - 

4-7;k*Dt!nU>?>i&M& (0. 51g) t (2S, 3S) - 2- (tert-7h*. 

~>#;i/fc;Kf5/) -3-;WWO*>m (o. 69g) £0, ifi7W7X 

iUTSII^fe (0.99g) 
5 MS (ESI pos.)m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-)o 

(2) (2S, 4S) -1-[(2S, 3S) -2- (tert-T'l^v'TJ^X 

;i/T5 /) - 3 -*?-)V^y?J <iM - 2 -*>7y - 4-7;1/*d tfn U ~7>© 
IMi5 (2) £H8©;frian*, (2s, 4S) -2- (75y#;v#x;i/) 

10 -1-[(2S, 3 S) -2- (tert-7h*^;i^X>U75/) -3-* 9^ 
^>^y-f;W-4-7;V^Dt!nU> ? > (0.84g) £D> 4167^7 7X^1^ 
TM-fb^fe (0. 83g) Zmco 

MS (ESI pos. )m/z:350([M+Na] + ), (ESI neg.)m/z:326([M-H]-)o 

(3) (2S. 4S) (2S, 3S) - 2 -75 J - 3 

mnmis o> ^^©^-^ us, 4s) -i-t(2s, 3s) -2 

- (tert-7h^->*;i/^-;i/75/) - 3 -.jWVO*/^ M - 2 -*>7/ 
-4-7>^-DfcfPU> ? > (0.35g) it), ^^JlT^^nfeft^tPl-t?^ 
^M^^i (0. 14g) 
20 HMtfiJ 2 1 

(2S, 4S) -1- (tert-7?;W7Sy) 7-fe^- 2 ->OV - 4 -7JI/ 
3- O £ D i>7 

tert-7^;V7S> (0. 47g) h*D7-7> (lOmL) «j§|U »T 

(2S. 4S) - l-7D^7-fe^-2-^7y-4-7;^Pt:PU-7> (0 
25 .30g) (Drh7tKD77> (3mL) M&iltfL ^<D#?SU S&TllftM 

5?X5F-^X-T-;Vfc»»b^»«l*aW5lb, ^-fi©*tUT (2 S, 4S) -1 
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- (tert-7^;P75/) 7tt)V-2-*s7;-4-7)V*U]£uV*?> (0. 
26g) mtco £©.-35 (0.25g) KftVtcWim Cgm3L?)Vm> 0.3mL 

fi»*fcbT«m&&* (0.28g) £#fco 
5 MSCBSI pos.)m/z:228([M+H] + ),250([M+Na] + ), (ESI neg. )m/z:226([M-H]-), 262 ( 
[M+CL]-). 

1 H-NMR(DtiSO-d e , 500MHz) 6 9. 10 (2H, br s). 5. 56 (1H, br d, 1=52. 9Hz), 5. 09-5. 06 ( 
1H, m), 4. 16C1H, dd, J=24. 4, 12. 5Hz), 4. 12(1H, d, J=16. 5Hz), 3. 88 (1H, d, J=16. 5Hz), 
3. 86 (1H, ddd, J=39. 9, 12. 5, 3. 3Hz), 2. 54-2. 40(2H,m), 1. 33 (9H, s). 
10 mMM2 2 

(2S, 4S) -2-->7/-4-7J^P- 1- ('f V^P £;KT5 /) 7± 

WJ2it^i<D^T, -<yynt!;v75> (0.65g) t (2S, 4S) - 
i-^n^7ir5 L ;i'-2-^7y-4-y;^nfc!DU> ? > (o. 50g) 

is m*t\sXim\t%m (o. i6g> 

MS (ESI pos.)m/z:214(CM+H] + ), 236([M+Na] + ), (ESI neg. )m/z:212(DH{)-)> 248( 

[M+CL]")o 
HISM2 3 

(2S, 4S) -2-iX77-l- (i^P^Pt^KTiS-y) 7"fe5 L ;i/-4-7 
20 a \d P U 

mmM2 l tli®^, «>2a:7nlf;i/75> (0.86g) <h (2S, 4S) 
-l-yp^7ir5 L ;V-2-^7/-4-7;^PtrPU^>' (0.71g) & Q.m 
^m^.thX^M\\ytm (0.28g) 

MS (ESI pos.)m/z:212([M+H] + ),234([M+Na] + ), (ESI neg. )m/z : 246 ([M+CL] 
25 2 4 

(2S, 4S) -2— >7/-l- (">^P^^7^y) 7tt)V-4-7)V 
:*P tf P U 5?>«K«O^J« 

Hi£0il2 1 tB*©>&iST?, ^P^;V75> (1.07«) t (2S, 4S) - 
l-7P ; £7ir5 1 ;i/-2-v'7y-4-7;V^-PtfPU> > > (0. 71g) £9* 



48 



WO 02/38541 



PCT/JP01/09818 



»*fcbT«Htefc (0.31g) 

MSCESI pos.)m/z:226([M+H] + ),248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) 6 

(2s, 4S) -2-i/jy- 1 - estwo^vrs./) r±.^)V-4-y 

5 JI/^- □ tf o U V^mMtDfrfo 

mmm2 itnm<D^mr, ^u^y^j^y a.28g) t. (2s, 4s) 

-l- , /D : E7'fe^;V-2-^7y-4-7;^DtfDiJv?> (0. 71g) £0* $S 
fe»tUT«^b-&© (0.58g) 

MS (ESI pos.)m/z:240([M+H] + ),262([M+Na] + ) ) (ESI neg.)m/z:274([M+CL]-)o 

10 mm*\2 6 

(2 S, 4S) -2-->7y-4-7;^p-i-[ ( 1 -h Pn*^^) ^ • 

0.59g) £ (2S, 4S) -l-^D^7-fe5 1 ;U-2-^7y-4-7;i/^ntfa 
15 U5» (0.60g) £9, *i£»*£l/T«Mbfc« (0. 51g) *»fc. 

MS (ESI pos.)m/z:"292([M+Na] + ), (ESI neg )m/z:268([M-H]-), 304(CM+CL] ~). 
l H-NMR(DMS0-d 6 , 500MHz) 6 8. 99 (2E br s), 5. 68 (lH.br s), 5. 55 (IE br d, 1=52. 4 
Hz), 5. 08-5. 05 (IE m>. 4. 17 (IE br d, 1=16. 5Hz), 4. 09 (1H, dd, J=23. 1, 12. 2Hz), 3. 9 
8 (IE br d, J=16. 5Hz), 3. 82 (IE ddd, J=39. 3, 12. 2, 3. 1Hz), 3. 51&3. 48 (2E ABq, 1=12 
20 . 5Hz), 2. 56-2. 36(2E i), 1. 86-1. 68 (6E m>, 1. 59-1. 48 (2E m). 

(2S, 4S) -2-y7J-4-7)V*U-l- (3 — i Wfutt^U \L 

3— f yyn^^Ofc!;V75> (l.lg) $fh7t^D77> (15mL) 
25 »#U *J*T <2S, .4S) -l-^nm^-2-i/7;-4-7JVt 
ok!aUv 5 > (0. 45g) Of h7kKn75> (5mL) SHftfcin*., ®o<D#*§. 

u MT?i«yt»b/t. ttttsttBETMu *nD#;w»te**u wm*s 
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: 1-2 5 : 1) TitiSLfc. #£ftfc^£e>x^;kx-- r)V (5mL) 
, (Hlxfm 0.33mL) ©^X^X—r^ (40mL) Ml, * 

5 tlyT^m^m (0.32g) 

MS(ESI pos.)m/z:272([M+H] + ) 4 294([M+Na] + ) 1 (ESI neg.)m/z:270([M-H]-) 4 306( 

[M+CL]-). 
. »J2 8 

(2S, 4S) -2-1/7 J-l- frpUtZ^KTS.;) 7tt)V-4-y 
10 ^D^Dllv^i^©^ 

mffiM2 7 tmU(0^m-Ciy^U^^^)V7^> O.lg) & <2S, 4S) - 

i-^a^7-fe^;i/-2-->Ty-4-7;^ntfaU^> (o.45g) ^£>Mfi$& 

LTSMb^ (0. 29g) *Wz. 
MSCESI pos.)i/z:282([M+H3 + ), 304([M+Na] + ). (ESI neg.)i/z:280([M-H]-), 316( 

15 [M+CL]"). 
»J2 9 

(2S, 4S) -2-S/7/-1-C2- (3, 4-^f^>7zXJW X^ 

H^J2 7 £IHli©75Sn?2- (3, 4-^ h*^7xXJl/) X^75> ( 
20 0.5g) i: (2S, 4S) - 1 -?U*7tt)V- 2 —>7/ - 4 -7MU fcfD 
U5*> (0. 25g) ^B&&l&*£bT^g*b£$i (0.24g) 
MS (ESI pos. )m/z:336([M+H] + ), 358([M+Na] + ), (ESI neg. )m/z:334([M-H]-), 370( 
[M+CL]-). 
3 0 

25 (2S, 4S) -2-->7/-4-7;W^P-l -[ (1 h^st^V- 1 

-*?-)V) x^7sy]7-fe^t!a u 

i\-*y*i,U-)V-\-^)V) X^;W75>&m& (0.74g) £xh5kKD 
77> (7.5mL) £X?J~)V (2. 5mL) *#T, SMV:/ 

Dtf;i/7$> (0.92iL) £JH;LT*ftlLfc^ MttT (2S, 4S) - 1 -*?U 
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*7tt)V-2-i/7J-4-'7)V'*U\ZW)*J> (0. 62g) ZMXtc. fcftT* 

immmwbtz^ ^u\zmisT2ufBmwLtc. mmmz it 
fflssfxv*, m^mmtbx^it^ (o.o7g) 

MS(ESI pos.)m/z:258([M+H] + ), 280([M+Na] + ) > (ESI neg. ) m/z : 292 ( [M+CL] "). 

5 mmm 3 i 

(2S, 4S) -2->7;-4-7MD-l-[ (2 -t h*n*->- 1 , 1 . 

21i I^^OT^T, 2 - 7 5 J - 2 - * 1 - 7° D/ V -)V (0. 
71g) t (2S, 4S) -l-^n^E7-fe5 1 ^-2-'>7y-4-7;i/*Dfc;nU 
10 (0. 54g) »fitfr*£UTM{fc£t> (0. 62g) 

MSCESI pos.)m/z:244([M+B] + \ 266([M+Na] + ), (ESI neg. )i/z:242([M-Hj-), 278( 
[M+CL]-). 

$mms 2 

(2S, 4S) -1- (2-7^T>^7^/) 7-k^;i/-2-^7y-4- 

15 y M n tf n o s> 

HMI2 7 i^(D^t?2-7^>^>75> (0.4g) t (2S, 4S) 

- 1 -^□ ; E7'fe5 L ;w-2-'>7>'-4-7;i/^nt!au^>(o. 25g) ^e.ilfi 

^*iUT^t;^ (0.23'g) $#fc. 
• MSCESI pos.)m/z:306([M+H] + ).328([M+Na] + ) ) (ESI neg. )m/z:304([M-H]-), 340( 
20 [M+CL]"). 
HJfcftl 3 3 

(2S, 4S) -2-y77-4-7Mn- 1 - ( 1 -h Ho^*>- 3 -7# 

•7>^7s;) 7-fe^;vtrn>j5?>^«©^ 

H»«2 7ira«0^jSTf, 3-7$y-l-7^T>^/-;K0.70g) £ ( 
25 2S, 4S) -l-y*U*7±?)V-2-*s7;-4-7)V*U\ZuV?> (0. 

47g) .to, m&&mb\sT3mto&m (o.42g) 

MS (ESI pos.)m/z:322([M+H] + ) ) 344([M+Na] + ) > (ESI neg. )m/z:320([M-H]-)> 356( 
[M+CL]"). 
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<2S, 4S) -2-1/7 J )V*U-1- ( 1 - fc F 0*5^- 4 -7? 

4-7SS- l-7?y>*y-)V (O. 5g) §fb7th'D77> (lOmL), X 
$y-)V (5mL)K:*#U *»T (2S, 4S) - 1 -yo^ET-fe^;!/- 2-5/ 
5 7y-4-7;W-Dt?nU5» (0. 45g) £Jn*., «>"3<t)#HftU MTlBfMR 

H»«E;^nn*;i/A:^y-;i/: 2 5%7> ; 6-77X^=4 0 : 1 : 0. 
10 1-1 0:1: 0. 1) rmmistzo fcSn&attiWX^ (5mL) 

, 4MMM Wl« 0.30mL) S*»T7?Hl^fc. «fWbCTSf«&tt 
I&U tiXfJWb, M6»*tUT«Hfl5^« (0.27g) £#fco 
MSCESI pos. )m/z:322(Dl+B] + ), 344(ftl+Na] + ), (ESI neg. ) io/z : 3 5 6 ( [M+CL] ~) 0 
mt&M3 5 

15 (2S, 4S) -2-^7y-4-7;^P- 1- ( 1 b=¥^- 3 

4 tRI«0*ffi-C 1 h^P5/- 3 -7^7>*>75 > (0. 17g) t 
C2S, 4S) - 1 - ^P^Tt^V- 2 - ; - 4 - 7MD H D U (0 
. 17g) #6 (2S, 4S) -2-i/7;-4-7Mo-l- (l-*b*5/- 
20 3-7^T>5 1 ^75/) 7t^KDUS?> (0. 23g) £#fco 21 (0.2 
2g) ZWM^)V (4mL) C«U 4MM (BWlX^Mfiftt, 0. 20mL) 

»*tUT«ift^« (0.10g) .£#fc 0 

MSCESI pos. )i/z:336(Bfl+H] + ), 358([M+Na] + ), (ESI neg. )m/z:370([M+CL]-). 
25 H$£#iJ 3 6 

(2S, 4S) -1- (1-7^>W$;) 7-fe^;i/-2-5/7/-4- 
7)V*U tf D u 3?>mk®M 

11^3 5i^iO^T?l-7^^>75> (0. 45g) t (2S, 4S) 
- l-^D i E7'fe5 t ^-2 -5/7/- 4 -7;l/^Dtf nU5?> (0. 235g) 
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fift*tbTl8iM (0.15g) fcftfc. 

MS(ESI pos.)m/z:306([M+H3 + ), 328([M+Na] + ), (ESI neg.)m/z:340([M+CL]-). 

mmm 3 7 

(2S, 4S) -l-[2-[ (5-^DOtfU5?>-2— -OW 7$y]X3Ml/ 

(1) (2S, 4S) -1-[N- (tert-7h*->;fr;i/#x;W -2-[(5 
-i7UU\dV?>-2-< i)V) 7$y]X3^7S/]7-fc^-2-$/7/-4 

2- (2-75/X5 1 ;U75y) -5-^nPtfU^> (1. 54s) SX^/-^ 
10 (15mL) fc»**U (2S, 4S) - 1 -ynWW- 2 - ^7^- 

4-7;^nt!oU5?> (0.71g) Ofb7kKD77> (15mL) JgiKfcinA, tK 

(l. 96s) (Df-Y^Yuy^y (lOmL) jgf&feitfSM V7p tTJVxf- 
;W75> (0.52mL) SJP^L, #fi^MT 1 l$|Hffll#L&. ^«^MJETg*U 

= 2 : 1 ~g|slfcX?\>KD20 -ett«U Mfe7 ; E;i'7 77.ibTS^b-&^ (1. 
07g) 

MS(ESI pos. )m/z:448([M+Na] + ), (ESI neg.)m/z:424([JJ-H]-). 
(2) (2S, 4S) -1-C2-C (5-^PDtfiJ^>-2-'f;W 75^]X 

20 9-)V7 5. J ] r-fe^- 2 - 5/7 y - 4 - 7;i/^" n tf P U 5»=3IOKtt06jft 

(2S, 4S) -1-[N- (tert-^h^>-*Jl/^x;i/) -2-[(5-*PP 
\LVV>-2-OV) 7$y]X5 1 ;P75y]7-fe5 t ;W-2-'>7/-4-7;^ 
Pt!PU> ? > (1.02g) * 1, 4-^^tf> (2.5iL) fc»#U «T4M& 
it (1, 4-^^>^ 7.5mL) £Jn*., MTl^F^l/fc. 

25 h;i/X> (30mL) fcin*., W»*J4flJtb&. #&nfc»*S^^^-^ (2mL 
) fc&ffiU MWX> (50mL) fciD*.MT?ft#bfc. *rttlUfc*J6ttS*RL 
, *86»5fcfcbT£gfc£tt (0. 75s) 

MS(ESI pos. )m/z:326([M+H] + )> 348 ( [M+Na] + ) , (ESI ne& )m/z:324([M-H]-), 360( 
[M+CL]-). 
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&MM 0 3 8 

(2S, 4S) -2—>7/-4-7-;M-D-l-[2-[ (KU^>.-2— 

) 75 y ]x3\>KT5 ;]7WKo u $?>-&&&©£$ 

(1) . (2S, 4S) -1-[N- (tert-7*h^^;^-;W -2-COfU 

5 5»-2-<;w 75y]x5 L ;i/75/]7-k^;i'-2-v7y-4-7^nkr 

«0iJ3 7 (1) fcn«©*ttT?2- (2-757X3^757) tf"J$» (0 
. 82g) <h (2S, 4S) - l-7P ; E7iz:5 1 ;W-2->'7y-4-7;^nt!n 
ij>>> (0. 71g) fr&fc^^l^y^fcUTaUHfe^* (0. 60g) 
10 MS(ESI pos. ) m/z : 414 ( [M+Na] + ) , (ESI neg. )m/z:390([M-H]-). 

(2) (2S, 4S) -2-^7/-4-7^0-l-[2-'C(KU5?>-2- 

-f ;w 75/3x3^75 s}7ttfr\zu y ^^zuaKft©^* 

^Jg^J3 7 (2) £H#©;&8n!, (2S, 4S) -1-[N- (tert-^h^ 
5/*;WteyW -2-[(KU5»-2— f;W 75 7]x^;i/75 /]7ir3^- 
15 2->-7/-4-7^nt!aUv J > (0. 54g) «fct>, ^fi^tbT^^^ 
(0. 27g) 

MS(ESI pos. )m/z:292(Ql+H] + ), 314 ( [M+Na] + ), (ESI neg. )m/z:290(M-)> 326( 
CM+CL]-). 

20 (2S, 4S) -1-C2-C (5-75y*;^x;Wt!U^>-2--^;W 75 

/] X5 1 ;i/7 5 y ] 7-t^;w- 2 - *>7 y - 4 - 7 ji/^-p tf □ y v yrMW&O'u 

(1) (2S, 4S) -1-[N- (tert — h*i/tl)ltf-)V) -2-[ (5 

-75/*ui/#x;nfi) e;>- 2 -- r;w 75 y]x5 1 ;P75y]7-fe9 i ;w- 2 - 
25 ->7/-4-7;kfrn-ifDy5?>©£jfc 

n»i^j3 7 (i) tmm<D%mT-2- (2-75^x9^75,0 -5-75 
/^;v^x;wtry^> o.08g) t (2s, 4s) -i-ynm^v-2-> 
yy - 4 -7)V*u Hpy (0. 7ig) ^e>«ifi7 : E;P7 7X t i/T3sffl<fr&* 

(0.36g) 
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MS(ESI pos. )m/z:457([M+Na] + ), (ESI neg. )m/z:433([M-H]-). 
(2) (.2 S, 4S) -l-[2-[ (5-7^y^;i/^-;HfU^>-2— <)V) 
7 => J ] 5 / ] 7-t^)V- 2 - *s7 J - 4 - 7 )V* u tf D U 

5 &2&0I3 7 (2) £RH*©;£8cT?, (2S, 4S) -1-[N- (tert-7h* 

5/*;W?=^) -2-[ (5-7^y^;v^-;nfU> ? >-2— <;W 757]X 

5 1 ;i/7^y]7ii5 1 ;i/-2-'>7/-4-7;^afcfPU^> (0. 32g) £9> $ 
*6»*£LT£Bfc^» (0.26g)-*fc&. 

MS(ESI pos.)m/z:335([M+H] + ), 357 ([M+Na] + ) 4 (ESI neg. )m/z:333([M-H]-). 369( 
10 [M+CL]-). 
HMI4 0 

(2S, 4S) -1-[[(2S) -2-75^-2-->^PA^5>;i/]7-tr5 1 ;W 

(1) (2S, 4S) -2 - (TS/JfrJWteyW (2S) -2-7;^ 
15 V=/M h^r5/*;^n;P75^ - 2 -^DA*'^]7t^] -4 -TTW* 

«#ii (3) £fla«c£fr8n?, (2s, 4S) -2- (75 - 

4-7;^nHau> J >^mS (0.30g) fc[ (2S) -2-7)WWW^ 

">^;w^-;i/7 s / - 2 - ^ a ^isM mm (o. 7ig) .to, m^r^y r 

20 XtUTSi^i (0. 88g) 
MS (ESI pos.)m/z:516([M+Na] + ). 

(2) (2S, 4S) - 2->'7;-l-[[(2S) - 2-7MW^Mh^> 
*;WS-;V7S J - 2 - da^^] 7%3-M - 4 - 7J1/#D fcfO U *7>£> 

. 

25 ftffim (4) (2S, 4S) - 2- (7S 7 #;i^x;V) - 

1 - [[ ( 2 S ) -2-7;^ l/x;M h **s%M£—W7 5/-2-^nA^ 
v';W7W;W-4-7;i/^Dk!aUv ? > (O. 86g) «fcO* «ft7^77^il 
T*BflS#» CO. 76b) 
MS (ESI pos.)m/z:498([M+Na] + ). 
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(3) (2 S, 4S) (2S) -2-75y-2-^n^s+^]7«fe 

- 2 -sov - 4 - ?)\>*u tro u i?>tm&®&& 
mmmi (5) tm<o%&-c* (2s, 4s> -z-^ry-i-n <2s) 

- 2 -Jfrtl'-fr*. h^istDVtf-ftTS.; -2-1/9 W\*i/)V] 7tt)V\ 
5 ~4-7;V^DtfDU^> (0.73g) «fcD, «fi»*tUT3Eli<fc'&ft (0. 27g) 

MSCESI pos.)ffi/z:254(Dl+H] + ). 276([M+Na] + ) > (ESI neg.)m/z:252([M-H]-)> 288( 
[M+CL]-). 

&am* 1 

10 (2S, 4S) -l-[ (2S) -2-75/-4-CC5- 

# - ^ >^;i/7 5 / 3 * )V#-M 19M)V\-2-*/T/-±-7MV\> 
ay 5? 

HJK«i4 0tR»o^act?, (2S, 4s) -2- (75/#/Wfci;W -4 

-7^*DKnU5?>«* (0.30g) t[(2S) ^-^MWWh^^ 

15 ^;^-;^75y-4-[(5-^>^;p^->*;^-;^>5 L ;w 75y#;i' 

#-;W^>SI (1.07g) <fcD, fcfi7 i E;P7 7X£LT3MflS'fr* CO. 16s) & 

MS (ESI pos.)m/z:447([M+H3 + ), 469([M+Na] + ), (ESI neg.)m/z:445([M-H]-). 481 ( 
tM+CL] ~) . 
20 ^H^!l4 2 

(2S, 4S) -i-[[(2S) -2-7s/-6-^>y;p^^;^^ 

7 5 J ] A^U- 7 -T JW - 2 - v7 7 - 4 - 7)V*U tf □ U S^SSfcKO'&J* 

(i) (2S, 4S) -2- (7ay*;vfc;i/) -i-[[ (2S) -2- (te 
r t - ? */% )v# =. ;kt 5 / ) - 6 - * > ;w#~;v7 $ y ] 

25 y^M-4~y)V^ru)duV^><D^ 

(2S, 4S) - 2- (7$y^JVfc;|/) -4-7^0^0 0^11^- 
(0.30g) t (2S) -2-tert-7h^->*;Vfc^75y-6-K>^;^ 
^5/*;V#-^75 y]^*>ttk l*n*2/£tt<BK 5 HXXx^ (0. 71g) 
fc^^WWWATS I* (5mL) £i§$U V/Pt^S > (0. 26mL) £iD 

56 



WO 02/38541 



PCT/JPOl/09818 



7W7 7 7st hT^Mfc&W (0. 69g) *%1t. 

MSCESI pos. )i/z:517([M+Na] + ), (ESI neg. )m/z:493(0J-H]-). 

(2) (2S, 4S) (2S) -2- (tert-^f^^*;i/fcJV75/ 

5 ) -6-^>^;^^*;^-;p75/]^ij-/^;w-2->'7/-4-7 

HIS^l (4) t^iO^, (2S, 4S) -2 - (7^/*;^n;i/) - 
l-[[ (2S) -2- (tert-^b^^;Vfc;V75/) - 6 -^>~J)V**r 
;^n;i/7 5 y ] A^t / -f JW - 4 - 7^tn t! n 'J ^> (o. 65g) £0, & 

10 £7^;k7 7X£LT»(b-g-#Z (0. 36g) 

MSCESI pos. )m/z:499 (ftl+Na] + ), (ESI neg. )m/z:475([M-H3-). 

(3) (2S, 4S) -l-[[ (2 S) -2-757-6 -1>?)V**ri>'f])V# 

^;i/75y3 -f jW - 2 - 1/7 J - 4 - ^;i/^-D t: o u >mm&<z>&j& 

(2S, 4S) -1-[[ (2S) -2- (tert-^h^>'*;Vfc;i/7$y) 
15 - 6 >i?)V**zs%)V#~)V7 s. y ] -i M - 2 - s s7J - 4 

^•DtfnU^> (0. 34g) £1, 4-> ? ^lJ-> (2. OmL) fcjg^U 4Mlg ( 
x> 4-^^>«, 2. OmL) ^jJP^T, tJST2. 5B#P^#Ufc. MS 

) &%azx®mv, -tv^ph;i/x-x;v (iomL) Srtn^fe. ^^0. smm 

20 ^M#b^fflW$l£2tI&LT, LT^fc^ (0.27g) £#fco 

MS(ESI pos.)i/z:377([M+H] + ), 399(CM+Na] + ), (ESI neg.)i/z:375([M-H]-),411( 
[M+CL]-). 
^II£#I4 3 

(2S, 4S) -2->'7y-4-7;V^-0-l-[[ (2S, 3 S) -3-*? 
25 )V- 2 - * ?)V7 S. J ] s\>* / -f )V\ tf n U 5? 

(1) (2S, 4S) - 2- (7a/^;i/^-JW (2S, 3S) -2-[ 

N- (tert-7b^#;i/#-JI') -N-^5 t ;W75/-3-^5 1 ;^>^y-1' 

M - 4 - 7;v^a £n U 5?>o-&J* 

HS60J1 (3) (2S, 4S) -2- (7S/^;^-;W - 
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4-7MnlfoU^>tiS (0.67g) t (2S, 3S) -2-[N- (tert- 
fh^SsiJJMzJV) -X-*?M7S.;-S-*?)\>*>*>n. (0, 98g) <£ 
?K ^T^^TXttT^b^ (1.35g) 
MS(ESI pos.)m/z:382([M+Na] + ), (ESI neg. )b/i:368(DH0"). 
5 (2) (2S, 4S)-1-C(2S, 3S> -2-[N- <tert-^h*^*;W# 

ftKMlS (2) fclflWHO^ttT!* (2S, 4S) -2- aS^l^-Jl") 
-1-[(2S, 3 S) - 2-[N- (tert-7>^^;Vfc^) -N-;WW 
10 7 *;-3-*^)\,^>*;<1)V)-4-7)V'*U\dUV*?> (1. 32g) <fcD, *S 

^T^vyr^thxmm^m <o.89g) 

MS(ESI pos.)m/z:364([M+Na3 + ),(ESI neg)m/z:340([M-H]-). 
(3) (2S, 4S) -2-->7y-4-7;i/^a-l-[[ (2S, 3S) -3- 

15 H»J15 (3) i^CD^ST, <2S, 4S) (2S. 3 S) -2 

-[N- (tert-7*h^r*>*;V^=.;W -N-;>WW73y- 3 -*9-)V*>9 
;sOV)-2- 9 s7;-A-7)V*UVuV*?> (0.10g) 0:0, at£»*£l/T ■ 
£Bfl?&W (0. 053g) &#fco 

MS(ESI pos. )m/z:242([M+H] + ), 264([M+Na] + ), (ESI neg. )m/z:276([M+CL3-). 
20 HSSF!l4 4 

(2S, 4S) - (2S, 3R) -2-7S/-3- (tert-7>^> 

(1) (2S, 4S) -1- (tert-7h^->^fc;W -2-50V-4- 

25 (2) tm&vzmx*. (2s, 4S) -2- (75 /*;v#:^w 

-i - (tert-7>*^*;w$-;w -4-7;^ntrnU5?> (io.bg) <to, 

j^®*t\sT&&tt&% (9.23g) 
MS (ESI pos.)m/z:237([M+Na] + ). 

(2) (2S, 4S) -2-S/7y-4-7;^nt:DU5?>SK*0^ 
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mmwis (3) tmrno^mn (2s, 4s) -1- (tert-^h^^;i/ 

-2-">7y-4-7;^Dtfnu> 5 > (8. 99g) £D> &®m*tv 

ta« (5. 76g) zmc, 

MSCESI pos.)m/z:115([M+H3 + ), (EI pos.)m/z:114([M] + ). 
5 (3) (2S, 4S) -2-=s7J-l-[{ (2S, 3 R) - 2 - y)V^tU^-)V^ 

. h^^;^-;i/T$y-3- (tert-r/h*^) ]y^y<;W-4-7;i/^-n 

»1 (3) tTOO^T, (2S, 4S) -2-->7y-4-7;i/^nt! 
DU (0.30g) £[ (2S, 3R) - 2 - 7)V*U~Jl* MrS'*^* 

10 -^7^7-3- (tert-^h^^) (0. 80g) ^fiT^J^T 

*£LT^t^ (0.87g) 
MS (ESI pos.)m/z:516([M+Na] + ). 
(4) (2S, 4S) (2S, 3R) -2-757-3- (tert-7>* 

*s) ] 7* y •< m - 2 - >>7 j - 4 - d tro u -^111©^ 

15 gffim (5) tmm<D%&X, (2S, 4S) -2-'>7/-l-[[ (2S, 

3R) -2-7;i/^i^n;i/^ h^^;^-;v7sy-3- (tert-^h^)] 
y^y-i';W-4-7;^Dtfnu> ? >' (o. 7ig) m^m^tvx^m^ 

m (0. 28g) 

MSCESI pos. )m/z:272([M+H3 + ), 294([M+Na] + )> (ESI aeg )m/z:306([M+CL]-). 

20 

(2S, 4S) -2-^7y-4-7;^n-l-[[ (3S) -1, 2, 3, 4 
(1) (2S, 4S) -l-[ (3S) -2- {\*t\-1Y*Is%)V$—M -1 

, 2, 3, 4-xh7kKP-ry*y u>-3— i-;i/3^;^-;u-2-->7y- 

25 4 - tf □ U $»©£jfc 

$%m (3) tTOO^feT, (2S, 4S) -2-^7/-4-7;^Otf 
□ US^ffll* (0. 69g) £ (3S) -2- Uert-r/h+S'fc.JWfcyW -1, 
2, 3, 4-^h9kHa^fy^p/U>-3-*;^>» (0.41g) 

©*ti/Tamb-&« (o.83g) 
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MS (ESI pos.)m/z:396 (CM+Na] + ), (ESI neg. )m/z:372([M-H]-). 
(2) (2S, 4S) -2-S/jy-4-7;^n-l-[[ (3S) -1, 2, 3 

, 4 — t Y v t h* D-f y*y u >- 3 f ;m#/w?x;m trn u ^^flatto* 

5 (2S, 4S) -1-C (3S) -2- (tert-^h^i/^jPjK-jW -1, 2 

, 3, 4-^h7t Hn-ry^y u>- 3— r;W^;P/H-;i/- 2-^77-4 - 

7;i/^OtTnU^> (0.30g) *3L&y-)V (6bL) fcJH»UScfrl/fc. 6M&^ 
tKM (3mL) fcft]*., «>"3<D*il*T?IHIl/HUW^Ufc. Xt**;-* ( 
6mL) t6Mffl&k®m (3mL) *lPA«iTl HWl/fc. &ft£tt£E*£U 
10 #^tlf«$i;x^X-f^MLfci. *9J-)V (2mL) fc»#U # 
^x^;U (lOmL) fcjgTbfc. £ O^lCylfjU-r^ (lOmL) £jD;L|frtfi . 
Vfc^m®}*m%LL, BWIX^-^X^X— r;i/ (I : 1) T?Sfc#LT,'gfc 
»6»5fc£UT*»fc£4& (0. 19g) 

MSflBSI pos. )m/z:274([M+H3 + ), 296([M+Na] + ), (ESI neg. )m/z:272([M-HJ-), 308 ( 
15 Ql+CL] ~) . 
&BSM4 6 

(2S, 4S) -2-y7;-4-7Mn-l-[[ (3S) 
-1, 2, 3, 4-xh7fcKD>fy*/ U>-3— <;W*^*=;MKdus? 

20 (1) (2S, 4S) -l-[ (3S) -2- (tert-7* h+^WfcyW -7 
-kKn^-i, 2, 3, 4-rh5kKD^y^yiJ>-3-^;WM#- 
2 - 2/7 y - 4 - 7;i/^*D t? D U s S><D%i& 

(3) tj^O^fcT, (2S, 4S) -2-->7y-4-7;i/^-nbf 
DU5»KfflKfi (1.54g) t (3S) -2- (tert-T'h^^^x;!/) - 7- 

25 2, 3, 4— fh7t Kn-ry*/u>-3-#;M?:/& (3. 

OOg) «fc(9, ifi7^777tLT«^ll (2. 81s) 
MS (ESI pos.)m/z:412([M+Na] + ), (ESI neg )m/z:388([M-H]-)o 
(2) (2S, 4S) -2-5/T/-4-7;W-D-l-[[ (3S) -7-tb'n 
2, 3, 4— fh7t Hn-f V*rJ U>-3 — f;W*;P#x;W fcfD 
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£«084 5 (2) tmm<D%&T?, (2S, 4S) -1-[(3S) -2- (te 
rt-^h^>*;i/#=;W -7-kFn**>-l. 2, 3, 4-fh7h^D^ 

U >- 3 — f 2 - • V7J - 4 - :7;v*n kn u v> (0. 3 

5 Og) ^S^M^iLTSaBflr&te (0. 12g) £#fc 0 

MSCESI pos.)m/z:290([M+H] + ),312([M+Na] + ) 1 (ESI neg. )m/z :288 ([M-H] 324( 
[M+CL]-). 

(2S, 4S) -2—>7/-4-7;V^n-l-[[ (3S) -7-*h*->- 

10 1, 2, 3, 4-fh7tHn-fv+; u>-3— r;M*;wfe;Mk-nU5>> 

(1) (2S, 4S) -l-[ (3S) -2- (tert-^b*^*;V#=JU) -7 
-*h3^>-l, 2, 3, 4-T-h9kHn-fV^yU>-3-^ f;W*^#=^ 
- 2 *s7J - 4 -^I/^D kn U ^>©£j£ 
15 (2S, 4S) (3S) -2- (tert-^b*^*;PaHn;W -7-k 

Ka*5^-1. 2, 3, 4-xh7kHD-TV^yU>-3-<;l/]*Jl/fc;V- 
2-v'7/-4-7Mnlfnijy> (0.63g) *N, N-SJjWW^AT'S H 

(5mL) te»j*U iift^^ (0. 15mL) *«klWft»*U^A (0. 25g) SJD*. 

l/fc. ^*^V70^X-f^T?MU«Sfi»*tl/Taift^il (0. 
42g) £#fc. 

MS (ESI pos.)m/z:426([M+Na3 + ). (ESI neg. )n/z: 402 (CM-BO - ). 
25 (2) (2S, 4S) - 2->7;-4-7MD-l-[[(3S) -7-*h* 

2, 3, 4-xh5kHni > v^yu>-3-^';W*;v#x;Wkau 

mm±S (2) tW^O^rSsT?, (2S, 4S) -l-[ (3S) -2- (te 
it-7h : *i'ti)V#~)V) -7-*h*«>-l. 2, 3, 4-rh7th'n<V 
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*y , J>-3-^;i/]^-;i/-2-e/7y-4-7MnifDU^> (o.30g 

. . ) #S*»6»*£LT*Wt;a*& (0. 12g) mtz. 

MS(ESI pos.)m/z:304([M+H] + ) l 326(CM+Na] + ), (ESI neg. )m/z:338([M+CL3 ") 0 
gjfoM 4 8 

5 <2S, 4S) -1-[(3S) -7-7$;Mtof^-l, 2, 3, 
4-rh7tHD-ry^/'J>-3 — f ;W 2 S - 4-7JU 

(1) (2S, 4S) -1-C (3S) -2- (tert-^h*^*;W«r;W -7 
-7$/AJl'toW^ , >-l 1 2, 3, 4-fh7tHD-fV^U>-3 

io f ;w#;w5x^- 2 - - 4 -y)V*u t!n u 

*»0I4 7 (1) (2S, 4S) -l-[ (3S) -2- (te 

Tt-7h*r*s%)Vtf-)l) -7-tKD^-l, 2, 3, 4-fh7th'D^ 

v * y u > - 3 — r jw ^ ;v#x;v- 2 - 5/7 / - 4 - 7 □ t! a u 5? > (0. 6 

Og) t^n^7"feh75H (0.32g) ^gj^il-CMm (0.56s) * 

15 

MSOBSI pos.)m/z:469([M+Na] + ) 1 (ESI neg. )m/z:445(EM-HT)o ' 

(2) (2S, 4S) -1-C (3 S) 2 
, 3, 4— 5^fcFcKV*y"J>-3— (MiJlV#-JU-2-i'7S-4- 

20 (2S, 4S) -1-K3S) -2- (ter't-^h*^*^#=JP) -7-7 

2, 3, 4-Th7tFD^V+yU>-3-f 

;W j^tfx^- 2 - <>7/ - 4 - 7)V*u)dw) (0. 30g) £B*x?w (1 

2mD ml, 4umt mm^)vmm, im *wt~mx.*)mi s&m. 

ftll*WftJ*Ufc. IWRXS^ (12mL) fcto^ *rttibfc*iB*«IBU S#x 
25 .9=-;l4fe»b»Wtft»**#fc. #&tt&»**X*/-;i' (5mL) n 

•c 1 2f Jfc> x^ > -;i/gfe# u^fi©5fei bT«Hft^« (0. 21 

g) 

MS(ESI pos. )m/z:347([M+H] + ), 369([M+Na] + ), (ESI neg. ) m/z : 345 ( Da-H] ~) . 38 1 ( 
[M+CL]-). 
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(2S, 4S) -2—>7/-l-[ (3S) -6, 7-i?*h*5/-l, 2, 3 

, 4 -T- h ? t FuH l) >- 3 4 - ?;V:*a £n u 

5 (1) (3S) -2- (tert-^h^^*;Ufc;W -6, 7->>^h*>'-l, 
2, 3, 4— rh^tFD-fV*/ U >- 3 

(3S) -6, 7-^h^->-l, 2, 3, 4-rh7tFo<V^;U> 
-3-#;^>mp-W^>X;i^>l^ (0. 50g) Srxh^kHP^^ (6 

mD izmmhs ma$m7mj-hvvi*7kmwt (3mD s^-esn*., 3§»&< 

(0. 31mL) %%Q%.tc'& tf>^ < S 1 m&&Vfz. 1 M^tK^IS (5 

15 &B*tVXi£m<k-&® (0.38g) 

MSCESI pos. )m/z:360([M+Na] + ), (ESI neg.)m/z:336([M-H]-). 

(2)(2S, 4S) -1-C(3S) -2- (tert-7>^^;^-JV) "6 
j 7% -^^ h ^ i/ -i i 2 , 3, 4-rb7tHO-fV^yU>-3— (MXfr 

7j?-;V- 2 - ->7 J - 4 - h!D U v 5 ^©^ 

20 (3) tmmvjjmn. us, 4s) -2-^77-4-7^0^ 

uVzS>m.mM (0.15g) £ (3S) -2- (tert-T'h^^^^W "6, 
y.^l.^^-!, 2, 3, 4-fh7kWV^/U>-3-*M>i 

(0.34g) «k0, iSfil&*tUT^S{b'&tl (0.34g) 
MS (ESI pos.-)m/z:456(CM+Na] + ) B 
25 (3) (2S, 4S) -2-^7/-l-[ (3S) -6, 7 -3>* M 1 ^- 1 , 
2, 3, 4-xh7tFa>fy*/U>-3— f^]*;^=^-4-7;^DK 

HMI45 (2) t^O^T, (2S, 4S) -1-C (3S) -2- (te 
rt _y h ^^;^-;0 -6, 7-^h*->-l, 2, 3, 4-T-h^kK 
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(o.30g) &mnm*tLTmmik&m (o.20g) mtc 0 

MSCESI pos.)m/z:334([M+H3 + ) > 356 ([M+Na] + ) ) (ESI neg. )m/z:368([MfCL]-). 
5 0 

5 (2S, 4S)-1-[[(2S. 3R) -2-75y-3-^>^;U^v-]^ 

j m - 2 - y - 4 - 7)1* n tf d u v >im&<D&m 

(1) (2S, 4S)-1-[[(2S, 3R) -2- (tert-yh^^;i/^-;i/ 

75 y ) - 3 -^>^;^^>-] 79J-i)V\ - 2 - ^7/ - 4 - y^uMu y 

10 (3) iWH»©^S-e, (2S, 4S) -2-*>7/-4-7^*ni; 

n«J (0.30g) fc[ (2S, 3R) -2- (tert-^ h^XMt-JU 

7$^) -3-^>^;P^^]^>m (0.62g) £9. Vm&7W7TX± 
VT&fflC&® (0.8Ig) . 

MSCESI pos. ) i/z : 406 ( Dfl+H] + ) , 428 ( [M+Na] + ) , (ESI neg. )m/z:404([M-Hj-)o 
15 (2) (2S, 4S)-1-[[(2S, 3R) -2-7=y-3-^>v;U^'> 
] 79 J <i M - 2 - ->7 7 - 4 - "7;i/r*- D £ P U V >UM^(D^ 
W!l4 8 (2) tmU®%&V> (2S, 4S)-1-[[(2S, 3 R) - 2 

- (tert-yh^<>*;vfc;i/7^y) -z-^yvm^A?* 

-SOV -4 -7;kfrn (0.49g) *>6Hfi»*iLTJMMb-&<ft (0 

20 .34g) 

MS (ESI pos. )m/z:306([M+H] + ), 328 ( [M+Na] + ), (ESI neg. )m/z:340([M+CL]-) B 
*»J5 1 

(2S, 4S) -2-^>7;-4-7MD-l-[[ (2S) -KDU5?>-2 

r^3*;w?=;M trn u $»*iBMS©£j« 

25 (1) (2S, 4S) -2- (75/*;UfcJW) -l-[ (2S) -1- (te 
r t - 7 h * )V#-)V) tf P U V > - 2 - )V\ % 4 - 7 )V* U tf □ 

H»J1 (3) tmWi<D%&T\ (2S, 4S) -2-75 7*;i/^-;i/-4- 
7)V*U\ZuW>Mm. (0.50g) £ (2S) -1- (tert-^h^>^^ 
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)V) -2-t!DU5?>*;P#>» (0.64g) J:D,#fi7*;K7 7*i:l/T»IMb 
&m (0. 88s) 

MS(ESI pos.)m/z:352([M+Na] + ), (ESI neg. )m/z:328([M-H]-)o 

(2) (2S, 4S) -l-[ (2S) -1- (tert-^h^^;i/^-)W tf 
5 D'J 5?>- 2 --r;M*;Wfc^- 2 - 2/7 / - 4 - 7MD^DU 

mmm (3) i^©^T> (2S, 4s) -2- (7£V#;w*x;i/) 

(2S) -1- (tert-^h^^;^r;0 t!DU^>-2-^;W* 
;^-;P-4-7;i/^aHPU> > > (o.sog) <kO, ^Bfti:LT*lBflr&« ( 

0. 65g) 

10 MS (ESI pos.)m/z:334([M+Na] + ). 

(3) (2S, 4S) -2-^->Ty-4-7;p^n-i -[[ (2 S) -tTn'JS? 
>- 2 — f ;w*;w?x;M tf d u i?>mm<DGfo 

(2S, 4S) -l-[ (2S) -1- (Urt-7h*?/%)Vtf-)V) KnU5> 
>- 2— -f;v]*Jl/5|?r.;i/-2-->7/-4-7;^nt:nU >>> (o.66g) 
15 X^;i/X— (10mL) £MU 4M ^B. (v^^>^^ 15mL) *Jn*.*C, 

(0.58'g) 

MS (ESI pos. ) m/z : 21 2 ( [M+H3 + ) . 234 ( CM+Na] + ) , (ESI neg. )m/z:246([M+CL]-). 

20 nmm 5 2 

(2 S, 4S)-l-[(ci s - 2 -75 y - P^>^>- 1 )V) 
#x;W - 2 - $/7 / - 4 - 7Jl>:*n kTn U 5?>fflt*©fM* 

(1) (2S, 4S) (cis-2- (tert-7h^r">^;V2}?x;V75y) - 

^ D^>* >- 1 -- f - 2 —>7 / - 4 - 7)V*U\iU u 

•25 

ft»ll (3) iRJ*©*»T, (2S, 4S) -2— >7y-4-7;W^PtiD 
Ui^>^m (0.30g) t cis-2 - (tert-^'b^v'*;V^x;W75 7) 
u^>^>- 1 (0. 50g) fc&fcfca^ttSS/Uj&yjWfc^A^n 

7h^77>f (SPl^ii; A=Hr>:^®X:f;l/=4 : 1-3 : 2) T?#3*U 
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&m&tf&mm* <o.25g), xmumnmm* (o.27g) tvxmm^ 

fBM&&& ; TLC, Rf=0. 17 (SHm ; : «X3^= 1 

: 1), MS(ESI pos.)m/z:348(WlNa] + ), (ESI neg. )a/x:324(DKI"). 
5 KSteri&a- ; ->U TLC, Ri =0. 10 (SUM ; : Wx^;i/= l 

: 1), MS CESI pos.)m/z:348(0fl+Na] + ), (ESI neg )m/z:324([M-H]-). 
(2) (2S, 4S) - l-[ (c i s -2-75 7-^ n^>*>- l-<i)V 

) jSj;w#=i;W - 2 - ->7 / - 4 -7;W-n tfn u s»&Bfeffi©-&/£ 

HJSfil 4 8 ( 2 ) £ H$©#m?, $M 5 1 '( 1 ) 6 nfcfiStt© ( 
10 2S, 4S) -l-[ (cis-2- (tert-^h^->^;^-;i/7^y) -~>£o 

o* >- 1-4 M *;w^-;p]-2-v'7y-4-7;i/^-DtfDUv f > (o. 1 
Og) *&#HM»*fcl/raMMfr&4b (o. 060g) 

MS (ESI pos. )m/z:226([M+H] + )> 248([M+Na] + ), (ESI neg )m/z:260([M+CL]-). 
5 3 

15 (2S, 4S) -l-[ (c i 8-2-7S;-'>^nW>-l-' TJV) 

- 2 - -xr/ - 4-y)V*u t!n y s»4MMfc©'&j& 

^&S0!l4 8 (2) tli*. HJSfllSl (1) -C#6nfeW*tt© ( 
2S, 4S) -1 -[ (cis-2- (tert-^h^rv'*;i/^-;i/7Sy) -S^D 

^>#>-i-' t)V) ^;^n;n-2-->7y-4-7;i/^-Pt!nu> J > (o. l 

20 Og) ftZm&®*tLT&m4kG® (O. 067g) 

MS(ESI pos. )m/z:226(DJ+H3 + ), 248([M+Na] + ), (ESI neg)m/z:260([M+CL]-). 

mums 4 

(2S, 4S) -2- (TS/*/W?=^) -1- (tert-^h*^*^#=^ 
) -4-7Mnt!DiJi;>o^ 
25 ##^J3T#?>nfc (2S, 4R) -2- (7S / jb^-JV) -1- (tert 
-^h+^M-JW -4--kHD*5/KDU5?> (2. Og). *5>£pn**> 

(20mL) fcfflMU h* 7-1*7^7.-7^ h r/fcTSHflT 5>X^75 
/aEth'J^Myi* (2.3mL) **Tbfc. «>o < Ogm£"e#&U 6 RIME 
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;P=4 : 1-1 : 5) THffiU MHtf^bTSSft^tt (300mg) Srftfc. 
MS (ESI pos. )i/z:255([M+Na] + )» (ESI neg.)m/z:231([M-H]-), 















1 


ESI 


[M+H] + 


C n H 19 FNjO 


228.1512 


228.1508 


3 


ESI 


[M+H] + 


O u H 19 FNjO 


228.1512 


228.1518 


4 


ESI 


[M+H] + 


C 14 H 18 F N 6 O s 


337.1424 


337.1440 


5 


ESI 


[M+H] + 


C 1B H 18 FNjO 


317.1526 


317.1536 


6 


ESI 


[M+H] + 


C 12 H22 N s 0 2 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


C 12 H22 N s 0 2 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


H 20 N s 0 2 


226.1556 


226.1570 


9 


ESI 


[M+H] + 


C n H 20 N s 0 2 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


H 19 CI N 8 0 


244.1217 


244.1231 


11 


ESI 


[M+H] + 


C u H 18 N 3 0 2 


224.1399 


224.1381 


12 


ESI 


[M+H] + 


Ou Nj, 0 2 


226.1556 


226.1545 


13 


ESI 


[M+H] + 


C u H 19 FN, O 


228.1512 


228.1525 


14 


El 


[M] + 


C u H„ F 2 N 3 0 


245.1340 


245.1353 


15 


El 


[M] + 


C M H M F N 3 O 


213.1277 


213.1284 


16 


El 


[M] + 


C M H M F N 3 0 2 


229.1227 


229.1232 


17 


El 


[M] + 


C„ H 18 FNj O 


227.1434 


227.1455 


19 


El 


[M] + 


C u H„ F N 3 0 


227.1434 


227.1438 


21 


ESI 


[M+H] + 


C„ H 19 F N 8 0 


228.1512 


228.1521 


22. 


El 


[M] + 


C M H M F N 8 0 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


C w H 1B F N 8 0 


212.1199 


212.1208 


24 


ESI 


[M+H] + 


0„ H„ F N 3 0 


226.1356 


226.1352 


25 


ESI 


[M+H] + 


C u H M F N 8 0 


240.1512 


240.1499 


26 


ESI 


[M+H] + 


C ia H 21 F N 8 0 2 


270.1618 


270.1621 


27 


ESI 


[M+H] + 


C 1S F N 3 0 2 


272.1774 


272.1785 


28 


El 


[M] + 


C, B 


281.1903 


281.1911 


29 


El 


[M] + 


C 17 H 22 F N 8 0 3 


335.1645 


335.1670 


30 


ESI 


[M+H] + 


C 12 H,, F N 8 0 2 


258.1618 


258.1603 


31 


ESI 


[M+H] + 


Ou H 19 F N 8 0 2 


244.1461 


244.1449 
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32 


El 


[M] + 


C„ H M PN s O 


305.1903 


305.1913 


33 


ESI 


[M+H] + 


C, H« F N 3 0 2 


322.1931 


322.1913 


34 


ESI 


[M+H] + 


C 17 H 26 F N 3 0 2 


322.1931 


322.1949 


35 


ESI 


[M+H] + 


C lg H 27 F No 0 2 ! 

IB At 3 * 


336.2087 


336.2101 


36 


ESI 


[M+H] + 


C lT ILg F N 3 0 

v 17 jCO o 


306.1982 


306.1973 


37 


El 


[M] + 


C« H„ CI F N K 0 


325.1106 


325.1112 




El 


Li vi j 


C,„ H,c F N K 0 


291.1495 


291.1503 


OO 




TM+Hl + 


C, K Hon F N e 0 9 


335.1632 


335.1 638 


AH 


CI 
CI 


Li vi j 




253.1590 


253.1605 


Hi 


CI 
CI 


TMl + 

Livij 


^23 * 1 81 * XN 4 w 4 


446 2329 


4462328 


AO 
4Z 


PI 


Livij 


n H FN. 0« 

°19 X1 25 A x> 4 w 8 


376 1911 


376.1930 


AO 
40 


PQI 
Col 


L ivi • n j 


n H FN. o 


242 1 669 

1 WWW 


242.1686 


AA 

44 


COl 


f M+Hl + 

LIVmiIJ 


^13 Xi 23 A A ^8 w 2 


272.1774 


272.1793 


45 


ESI 


[M+H] + 


C 1B H„ FNjO 


274.1356 


274.1339 


46 


ESI 


[M+H] + 


C„ H„ F N a 0 2 


290.1305 


290.1304 


47 


ESI 


[M+H] + 


d H„ F N s 0 2 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


C, Ha, F N 4 0 8 


347.1519 


347.1527 


49 


ESI 


[M+H] + 


C t , H 21 F N a 0 3 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


C M H 21 F N 3 0 2 


306.1618 


306.1615 


51 


El 


[M] + 


Co H M F N 3 0 


211.1121 


211.1129 


52 


ESI 


[M+H] + 


C, H„ F N 3 0 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C, H„ F N 3 0 


226.1356 


226.1359 



5 yi-fT-WVUf-f—VN (D P P I V) *5&£$££ftD i a b e t e s 
, 47, 764-769, 1998 fC&tfSnfofr&KftoTf? ofc. 

#*K:«kDlI«Lfc.»*RJ&«9 67W&?V-h£JBVV > 2 5mM HEPE 
S, 140mM NaCl, 1J5BSA, pH7. S^&^ltttTfr^ft. 
10 10 0/zM G 1 y-P r o-4-^5 1 ;^7'JJl/- 7 - 7S H(^H5^ 
^ 2 5 jLt 1 . 13 3 mM ^bT^">^A»«7 . 5 At U &M\& ' 

«is/ii fcffl'&u ^uT±iB»Ban? 1/100 f&tc#*u,fcjfii» 12. 5a 

1 fciJDAfc. £a*C2fc'HE*3 , Sfclk 2 5 5 0 At 1 fc^iDUR 
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- (1 4 2 0 ARVOTM Multilabel Counter;Wal la 
ctt» £/8V>T3 9 0 nmT-@jg£-&££t©4 6 0 nm©gft3fc*ftW£U 

mtmmfr e> , tsk ± t» ^^5?;^^^— avsttn** (%) 

(I C S0 <I) **fflbfc. 

10 IP (%) =AH-BX1 0 0 

ttlOBBfcUT, #fP (WO 9 5/1 5 3 0 9) (2S, 3 S) - 

15 2-75/-3-pwi^>* y-r;w-2- (S) -->7y tfnUv ? >h'J7;V 

JfrnBfflMfc «b^*A), RlWrWP (WO 9 8/1 9 9 9 8X«US 6 01115 
5) |B*fc©l-[2-[ (5-->7/ h!U^>-2— fJW 75 7]X^;i/75 y] 
7"fe5 1 ;i'-2- (S) -is? J fcfnl) 2 Wtfcft B ) £J3V>fco 

26 z. £vm&®m®ffm#> e> n> &n&D p p ivEsstts^rr s c t««?iB^n 



DPPNE&#*£14 (IC 50 4t> nM) 





1. 5 


mmm 1 oft^f* 


0. 6 


mmm 1 5 ©fc-&$&i 


0. 7 


££R$g 1 7 


0. 6 


■fb-^tiB 


5. 5 


Hii&fll 5 <Dib£® 


1. 1 


mmm 2 i<Dft&m 


2. 9 


mt&M2 6 (Dike,® 


3. 3 
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IOIkSfefttt0J:D»**"&fcwistar*5yh (it, 8i5ft) 1 
©ft£^£«fclMb£^A©7jc?g?l£ (**l*tl»«**JBV*T**U lmg/m 
* lag/kg (lil/kg) TjgPtS^Lfc. : 
5 ft#S#tfc 5#, 1O0\ 15#, 3 0#, 1WHW, 2WHWttK:mHRJ;»5 
0. 2ml SSHU *^fi£®A8tfettf¥fcb&. 

>tAIWS (LC/MS/MS) te«kDWJfeUfc. -r^t>-fe, JfiL*5 0tf 
1 IwT-k h^h U;V2 0 0 m 1 *Jn*.Tlt#U S|iMM-©±fll«»#^ h 

10 if77fcftXUfc. #7 Ate CAPCEL PAK C18 UG120 5nm (^£ 1 5 0 m* 

2m) ©fc©£/Bl>fco ftlBttft 10mM »>€-^«-9 0%7t h 
-hUJWzkJgifc (1:9) fi«t*fflVsfc. MS/MS^fr^^TH Sciex AP 
13000 LC/MS/MS System (Perkin Elmer Sciex) SftfflU -f ^MbScfc&E S I 
SIVi, ^=.^U>^StL/TttiE-f^->. SRM (?V;&—tf—<f 

15 — f IH^J 1 ©fl?&*rt«-ft*tt m/z 228. 0 n 

/z 86.0, ft£^A«-£tl^frl m/z 210.1 £«ktf m/z 86.0 £ft^£Lfc. 
^□S^-m©#«Bt^W^Jftlil*^^S2^Ufe. ■ 

mm i ©f&&tt«*©jfiiJii tau&w&frto A©fni o > £ a u s» 

gilt 7 y C&fcJ: D jfc*«f»«aE3fi«lRl±T* c t*n»Bsnfc. 

20 



&2 





IStl©Jfii$l«g : ^ffi (ng/ml) 


5# 


10# 


15 £ 


30 # 


mn 


2 mm 


mm i o^ti 


15 7 


3 7 2 


348 


19 5 


24 


5 


4b£tlA 
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